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NEW YORK, SATURDAY, DECEMBER 2, 1899 


CONGRESS AND THE NICARAGUA CANAL. 

One of the greatest problems whieh will confront the 
next Congress is the Nicaragua Canal. This, if we may 
believe a recent dispatch from Washington, is to be 
pushed to the front on the opening day of the session. 
Representative W. P. Hepburn, who was chairman 
in the last House o the committee in charge of 
Nicaragua Canal legislation, is quoted as saving vial 
shall introduce a Nicaragua Canal bill on the first day 
of the session: and he evidently intends to do this in 
spite of the fact that the Commission appointed by 
the President to examine al! routes across the Isthmus 
and decide which is the best will not have had time 
to present its report 

We doubt if any question of similar magnitude has 
come before Congress upon which so much general mis 
apprehension exists, both in the country at large and 
in Congress itself: and the gentlemen who will be ealled 
upon to vote upon thesubject prematurely (if Mr 
Hepburn has been correctly reported) ¢annot do bet 
ter, m the intervening time before Congress meets. 


than acqua‘ntt uselves with the true merits of the 


question. The sources of information are niany and 
voluminous, and are to be found in the reports, official 
and private, that have been published We ourselves. 
during the iast session of Congress published two 


tilustrated articles (SCIENTIFIC AMERICAN, February 4 
and 18, 1899) which were written with the object of 
placing before the publie, in concise form, the respec 
tive advantages of the Nicaragua and Panama routes. 
which are the only two thatare likely to be seriously 
ecousidered by Congress 

It will be remembered that the last Congress, after 
considerable discussion of both routes, decided that it 
required fuller information, aud authorized the Presi 
dent to appoint a committee for the purpose of investi 
gating every possible route and deciding which it was 
most desirable to build. That committee is still at work 
and we can readily believe that a year may prove to 
be all too shorta time in which to complete its investi 


ion. If the report is not ready, the obvious thing to 


ga 


io is to wait until itis ready. To vote one million dol 
lars for a committee to investigate aad throw light 
upon the subject and then to ignore the committee by 


putting the matter to the vote before that committee 
has reported, is unworthy of the dignity of Congress, 
and is certainly not the course that will promote the 
interests o. the eountry 

Before Congress votes away some $150,000,000 of the 
nations money. let it At least Know if it is to be wisely 
spent 

>-+e-o- 


A GROSS ERROR.” 


At the recent meeting of the Society of Naval Archi 
tects and Marine Enyineers, Rear-Admiral Hiehborno 
read a paper on the designs for the “ Denver” class 
of cruisers, in which he referred to the criticisms to 
which these vessels have been subjected as follows 
** One of these publications, for instance, in a promi 
nent scientific paper, contained cuts of the vessels with 
* The 3,500-ton 
and * The proposed 


certain particulars headed respectively 
protected cruiser ** New Orleans,’ 
3.500 ton semi-protected eruiser “ Denver” and class.’ 
It takes but a glance to discover the first gross error in 
this comparison, for those familiar with the facts—rhe 
New Orleans’ having left the New York yard a short 
time ago, in ordinary fall load condition, displacing 
over 4.000 tons 
The “ prominent scientific paper” referred to will be 
recognized by our readers as the S; [ENTIFIC AMERI 
CAN, Dut the “ gross error” of putting the displace 
ment of the ** New Orieans “ at 3.500 tons is not charge- 
able to us, but to fhe annonal report for 1898 of the 
bureau over which Admiral Hiehborn res des fre 
| } . trom 
whieh our figures were taken In this report the dis- 
placement of the ship fully equipped, ready for sea. 
all stores on board,” and with 700 tons of coal in the 
bunkers. is given as 3,437 tons. To allow for extra 
coal. due to close stowage. we raised this ficure to 8 500 
tons, and made our comparison accordingly, having no 


reason to enppose that in the official statement of the 
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displacement of a vessel of 3,500 tons there could be a 
shortage of 500 tons. 

We note that in the annual report for 1899, just out, 
the displacement of the “‘ New Orleans” under similar 
conditions 1s set down as 3,769 tons ; and now, follow- 
ing closely upon the issue of the report, we have the 
statement of the chief of the bureau that the displace- 
ment is over 4,000 tons ! 

Surely we way be pardoned if, in taking our figures 
frow such an elastic source, we have fallen unwittingly 


into ** gross error.” 











THE EXPLOSIVE FEATURES OF ACETYLENE 

The rapidly extending use of acetylene and the fact 
that its widening range of application is putting it 
increasingly into unskilled hands, render the question 
of its explosive properties a vital one to the commu- 
nity at large. In the earlier stages of its manufacture 
and use the new illuminant suffered somewhat in repu 
tation from the reeurrence of explosions more or less 
destructive and fatal, and there was for awhile a dan 
ger of its field of usefulness being narrowed by a popu 
lar fear as to its safety, out of proportion to the facts. 
Thanks. however, to exhaustive experimental work in 
the laboratory, the explosive possibilities of acetylene 
have been determined with accuracy, and it is now 
possible to manufacture, transport and use the new 
illuminant with something of the same immunity from 
accident that characterizes the familiar coal gas. 

Pure acetylene gas, when under atmospheric pres 
sure, is not explosive. This was proved by Berthelot 
and Vieille before acetylene was looked upon as hav 
ing commercial value, and as soon as its production on 
a commercial scale beeame certain, they took up the 
question again and confirmed their earlier experiments 
with the following statement: ‘“ Under atmospheric 
pressure and at a constant pressure, acetylene does not 
propagate to an appreciable distance decomposition 
provoked at any point. Neither the electric spark nor 
the presence of an ineandescent wire, not even the 
detonation of a falminate primer, exercises any action 
beyond the vicinity of the region subjected directly 
to the heating or shock.” 

As the pressure of the gas rises above that of the at- 
mosphere. it becomes liable to explode, but it is not 
possible to state the exact critical pressure above which 
a definite exciting cause will, and below which it will 
not, render acetylene explosive. Berthelot and Vieiile 
state that when the exciting cause is an incandescent 
wire in the gas, the maximum allowable pressure is 10°5 
pounds gage, and when the cause is the detonation of 
a fulminate cap, 3°55 pounds is the limit. These two 
causes of explosion were taken as representing the ex- 
treme conditions that could obtain in faulty manu- 
facture and manipulation of the gas, the first repre- 
senting intense local heating in ecaleium carbide 
attacked by a small amount of water, or caused by 
intense friction due to the rush of gas through a valve. 
The second case, which would be represented in the 
formation and detonation of acetylides, is not liable to 
occur in the commercial production of acetylene, but 
could only happen under special laboratory conditions. 

Liquid acetylene, therefore, on account of its con 
densed state, is naturally susceptible to explosion, de- 
tonation being caused by high temperatures, sparks, or 
heavy shocks to the liquid itself. Berthelot detonated 
a steel bomb filled with liquefied acetylene by means of 
an incandescent wire, the crusher gage showing a pres- 
sure of 5.383 atmospheres ; but liquefied acetylene con 
tained in cylinders was shown by the same experiment 
alist to be proof against detonation by shock, a ey lin- 
der charged with 300 grammes of the liquid falling re- 
peatedly upon a steel block froma height of 19°5 feet 
withoutexplosion. A direct blow upon the liquid itself 
may heat asmall portion to a dangerous temperature, 
whereas the same blow to the cylinder would be only 
partiaily transmitted, and what portion did reach the 
liquid would be absorbed by the whole liquid mass. A 
real peril exists at the eylinder and reducing valves, 
due to the sudden arrest of the column of gas at the re- 
ducing valve raising its temperature adiabatically to 
the explosion point. ¢ 

Acetylene is more dangerous than illuminating gas 
in forming explosive wixtures with air, for not only is 
the ignition temperature lower, but the explosive en- 
ergy is greater, and the range of the explosive propor 
tions of the gas and air is wider. Thus a wixture of 
one volume of illuminating gas with one or with two 
volumes of air will not burn; whereas a mixture of 
similar proportions of acetylene gas and air burns with 
a sooty flame. In the case of each gas a mixture of 
one volume of the gas to three of the air is explosive. 
The strongest explosive in the case of acetylene is one 
to nine, and in the case of illuminating gas one to six. 
But whereas the latter ceases to explode at one to 
twelve, acetylene mixtures do not become non-explo- 
sive until the proportion is one to twenty. The tem- 
perature of ignition varies but little with the propor- 
tions of the mixture, and is placed at 900° F. for acety- 
lene as against 1,100° F. for most combustible gases. 

For a more complete discussion of the explosive pos- 
sibilities of acetylene our readers are referred to an ar 
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ticle by Frederick H. MeGahie in the current number 
of the SUPPLEMENT. 
THE YACHT “COLUMBIA” IN EUROPEAN WATERS. 

After defeating decisively the fastest yacht that Eng- 
land could build this year, ** Columbia” 1s to be sent 
across the water to try her paces in the Mediterranean, 
and later, during the summer months, over the various 
English courses. The champion of this year showed 
such a warked superiority over the *“ Shamrock” that 
we think the owners of *‘ Columbia” are fully justified 
in making this venture. The most formidable yachts 
that she will have to meet on the other side are the 
**Shamrock,” the German Emperor's ‘ Meteor” 
(formerly a 90-foot eutter, now rigged as a yawl), the 
“Valkyrie IIL.” and « new 90-foot cutter which is 
being built from plans by Watson, the designer of the 
‘‘ Britannia,” *‘ Meteor” and the * Valkyries.” The 
most formidable of these boats will be the “Sham 
rock” and the new Watson boat. It is possible that 
alterations will be wade in ‘“*Shamrock.” with a view 
to improving her qualities on a wind, though we very 
much doubt if she can be bettered sufficiently to over- 
come the present 6 to 10 minutes difference in a 15- 
mile beat to windward between herself and ‘* Colum 
bia.” Probably the new Watson boat will be a more 
formidable competitor, and this for several reasons. In 
the first place, the later Watson boats have been ex- 
eellent in windward work. Then again the new boat 
is an improved “Meteor.” and ‘ Meteor,” after 
‘Shamrock ” had sailed for this side of the water, on 
several occasions beat “ Britannia” by nearly three 
times as mueh as “Shamrock” had done, being as 
muceh as from 20 to 35 minutes better on a 40 to 50-mile 
course. Another circumstance which would be in favor 
of the new Watson boat is the fact that she is being 
built to race under the new English girth rule, which 
puts a penalty upon beam and draft, and she should 
gain thereby some advantage over ** Coluinbia.” which 
was built under a rule that puts no penalty on beam 
or draft. On the other hand, the Watson boat is 
sheathed with wood and will be handicapped by some 
7 or 8 tons of dead weight. Although the new cutter 
may prove a troublesome competitor, we do not doubt 
that **Columbia” will accomplish that wholesale ‘‘cap 
ture” of English cups which was vainly attempted by 
** Navahoe” and * Vigilant.” 

—_—__—_——__2--9-—______ 

CABLES OF THE NEW EAST RIVER BRIDGE. 

The plans and specifications for the cables of the new 
East River bridge which have just been given out serve 
incidentally to show what a great stride has been made 
in the past half century in improving the quality of 
the materials that enter into a bridge of the suspension 
type. The great possibilities in the way of length of 
span and capacity now open to the builders of this 
type are chiefly due to the use of wire in place of chain 
sables. and to the extraordinary strength that is pos- 
sessed by modern cable wire. The iron bars that made 
up the old chain cables possessed, probably, a tensile 
strength not exceeding 25 tons to the square inch, and 
they were open to the suspicion that attached in early 
days to welded members. The steel wire cables of the 
East River bridge will havea tensile strength of 100 
tons to the square inch, or just four times as much as 
the old iron chains. 

———— 


THE NEW NAVAL PROGRAMME. 

Secretary Long and the Board of Naval Construe- 
tion are to be] congratulated on the new programme of 
naval construction, which calls for the construction of 
eighteen vessels with an aggregate displacement of 
75,300 tons, to cost exclusive of armor about $26,000,000. 
The most important ships will be three great armored 
cruisers of 13,500 tons trial displacement, with high 
speed, unusually large coal supply, and powerful 
armament. They will differ but little from the armored 
cruisers ‘‘ California,” ** Nebraska.” and ‘* West Vir- 
ginia,” vessels of 15,500 tons displacement, authorized 
by the last Congress. These vessels will combine the 
offensive and defensive qualities of the battleship with 
the speed and radius of action of the cruiser. If, as is sug- 
gested, they are to carry the 10-inch gun in their main 
battery, they will mount a more powerful weapon than 
the latest German battleships, whose largest gun is of 
9°45 inches caliber. The programme also provides for 
three 8,000 ton protected cruisers, which are to be im- 
proved * Olvimpias,.” the inereased displacement being 
devoted to larger supplies of coal, ammunition, and 
stores, and a larger crew, all of these additions being 
necessary to meet the long-distance cruises required 
by the extension of our foreign possessions. The third 
class of ships will consist of twelve sea-going, light- 
draught gunboats of {00 tons, to have the highest 
speed compatible with good cruising qualities and 
great radius of action. The presence of these vessels 
on the programme is due to the recommendation of 
Admiral Dewey, who considers them necessary for the 
proper patrol of the Philippines. They are to be pat- 
terned broadly after the “ Wheeling,” but will be of 
several feet less draft. 

The programme is admirably adapted to meet the 
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necessities of the navy, the new armored eruisers 
serving to bring this splendid type of ship up to the 
desired nuinber to match our fleet of battleships. 

THE MONUMENT TO ROBERT FULTON. 

The world at large, and even many of those who are 
interested in the history of mechanical engineering, do 
not know that the body of the great engineer, Robert 
Fulton, ties in Trinity churchyard in New York city, 
being interred in the Livingston family vault. There 
is no mark or inscription to indicate its resting place. 
In view of the epoch-making character of the work of 
Fulton, and of his eminence as an engineer, and of his 
indomitable perseverance in the development of steam 
navigation in the face of the greatest obstacles, it has 
been deemed desirable that his tomb should be 
warked by a suitable monument. The Council of the 
American Society of Mechanical Engineers had the 
watter brought to its attention at the Washington 
meeting last May. The idea was warmly welcomed, 
and a committee was appointed to investigate the 
proper method of accomplishing the suitable marking 
of the grave. The committee has found its efforts 
heartily met both by the Trinity corporation and by 
members of the Fulton family. The society has been 
assured that a suitable place will be provided in Trinity 
churehyard for sach a monument as may be erected, 
aud that the remains of Fulton will be removed to 
sucha place when the monument is ready. The Society 
possesses a number of memorials of Robert Fulton, in- 
cluding furniture, his portrait by his own hand, draw- 
ings, autograph letters, and other personal relics. In- 
deed, it may be said that the Society is Fulton’s literary 
heir. In view of this fact, the action of the society is 
most dignified and fitting. A subscription is now 
being raised by it, and there is little question that suf- 
ficient funds will be obtained to erect a most admir- 
able memorial to mark the place where lies the body 
of one of the earliest and greatest of American engi- 
neers. 

It is poetic justice that Fulton should continue to 
rest in the spot where he was interred. At the front of 
the quaint old burying ground run the cable ears, at 
the rear the electric cars and the elevated road, and at 
the foet of Rector Street, the other boundary, two of 
the fastest vessels on the bay make their landings. 
Almost across the street is one of the tallest buildings 
which has ever been erected, and Wall Street com- 
mences directly in front of the burying ground. What 
more fitting spot could be obtained for the resting 
place of one whose activities contributed in so large 
a degree to the progress which is so much in evidence 
immediately around the historic old church ? 

THE HEAVENS IN DECEMBER. 
BY GARRETT P. SERVISS. 

Those who watched for the November meteors saw 
the starry sky at midnight last month wearing nearly 
the aspect which it has at an earlier hour of the night 
in the middle of December. Each month sees the 
heavens advance from east toward west about 30°, 
equivalent to the length of one of the signs of the 
zodiac. But the same advance can be beheld in the 
course of two hours watching on any single night. Thus 
the observer of the heavens at 10 o'clock P. M. by wait- 
ing until midnight can see them as they will appear at 
10 P. M. one month later. At 10 o’clock in the middle 
of December Orion is in the east, dominating all that 
quarter of the sky, while Sirius flames between him 
and thehorizon. It is worth while to study the ap- 
pearance of Sirius while the star is yet comparatively 
low in the east. At such times it possesses a beauty of 
shifting color which it entirely lacks when seen near 
the meridian. Therapid play of prismatic hues is in 
describably splendid. If the Kohinoor could be hung up 
against a black background a hundred yards away with 
an electric light concealed behind it and transfusing it 
with fire, the appearance migh! possibly rival that of 
Sirus rising through an unsteady atmosphere on a 
clear December nigh! 

While Orion and Tauras rule the east, Eridanus, the 
great river of thesky, with its curious winding streams 
of stars, stretches westward from Orion's feet and 
crosses the meridian. Cetus, broad and formless, hid- 
ing the wonderful variable Mira in its folds of dark 
sky, occupies a large part of the southwestern quarter, 
with Pisces and Aries high above it near the mid- 
heaven. At the same time Perseus, with his gorgeous 
sword hilt, composed of matted stars in one of the 
thickest parts of the Milky Way, shines north of the 
zenith, while Andromeda lies stretched along the sky 
westward, the W of Cassiopeia glittering between her 
and the pole. In the northeast Leo follows Gemini up 
the star-sprinkled slope between the horizon and the 
weridian. The Great Bear, Ursa Major, appears in 
the northeast standing on his tail. The Milky Way 
crosses the dome of the sky from southeast to north- 
west. 








THE PLANETS. 

Mercury plays a double role in December. being an 
evening star at the beginning of the month anda 
morning star at the end. It is not visible, however. in 
the evening, being too near the sun. It passes behind 


Scientific American. 


the sun on the 5th, and, emerging in the morning sky, 
reaches its greatest western elongation on the 25th, 
about which time it will be quite a conspicuous ob- 
ject in the morning twilight. Mercury is in the constel- 
lation Ophiuchus. 

Venus is beginning to assume her place as the even- 
ing star, which, when she occupies it, admits no rival. 
She can be seen in the flood of sunset light at the 
opening of December, but she will appear more beauti- 
ful at the close of the month, when she will linger 
above the horizon more than two hours after the sun 
has set. She is moving swiftly eastward among the 
stars, passing during the month from Sagittarius into 
Capricornus. 

Mars, almost lost in the solar rays at the beginning 
of the month, and entirely so before the end, plays an 
unnoticed part as an evening star. In fact, Mars may 
almost be said to have lost his popularity of late. Dur- 
ing the last opposition comparatively little was seen of 
the puzzling system of streaks called canals, which have 
given birth to so many fancies concerning Mars, and 
almost nothing new seems to have been learned. It is 
true that the planet was not well situated for ob- 
servations, but at the same time disappointment has 
been felt over the meager results obtained. Mars is in 
the constellation Ophiuchus, from which he passes into 
Sagittarius. 

Jupiter is a morning star in Libra, rapidly increasing 
its distance from the sun, and sufficient by its sole 
presence to give an air of occupation and planetary 
distinction to the before-sunrise sky. At the end of 
the month it will be about two moon-breadths from 
the well-known double star Beta in the constellation 
Scorpio. Jupiter continues to hold the attention of 
observers by the wonderful evidences which its ever- 
shifting belts and spots furnish of the grand scale on 
which its ceaseless changes are taking place. This 
emergence of a planet from chaos, for that much the 
phenomena of Jupiter may be regarded as indicating, 
is certainly a fascinating spectacle. The markings on 
Jupiter, with their often beautiful colors, are so easy 
to see that the great planet offers a rich field for 
amateur telescopists, and with a good four or five inch 
glass any industrious observer, watching Jupiter, can 
learn for himself, through the testimony of bis own 
eyes, things which will, at the same time, widen his 
view of the origin and growth of worlds and stimulate 
his appetite for science. With Jupiter brightening in 
the morning and Venus in the evening sky, there is 
enough of promise to awaken the enthusiasm of all 
lovers Of astronomy, and laterin the winter, when 
these two leaders of the starry host have really begun 
their reign, there will be a carnival of telescopes. 

Saturn, concealing its pageantry of rings and satel- 
lites in the glare of sunlight, passes from the evening 
into the morning sky on December 17. Like Mars, it 
remains during the entire month too near the solar 
orb to be seen. It is in Ophiuchus and moves thence 
into Sagittarius. 

Uranus is also a morning star in the conste lation 
Ophiuchus, a few degrees north of the bright red star 
Antares in Scorpio. 

Neptune in Taurus, close to the border of Gemini, 
and above the head of Orion, is in opposition to the 
sun on December 17, the samme date on which Saturn 
is in conjunction with the sun. 

THE MOON. 

New moon in December occurs on the morning of 
the 3d, first quarter on the morning of the 10th, full 
moon on the morning of the 17th, and last quarter on 
evening of the 24th. The moon is nearest the earth 
on the 7th and farthest off on the 22d. 

There are two eclipses in December, an annular 
eclipse of the sun, visible only around the south pole, 
on the 2d, and a nearly total eclipse of the sun, visible 
generally in this country on the evening of the 16th. 
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COMPRESSED CORK AND ITS USES. 

Cork, as everyone knows, is one of the best non-con- 
ductors of heat or sound. That it has not been more 
widely used in building is due chiefly to the difficulty 
of obtaining it in an unadulterated form. A product 
ealled cork tiling has recently been placed upon the 
market which is made of what is known to the trade 
as “virgin cork,” ground, compressed, and otherwise 
treated by a patented process, and which is free from 
the cement and glue usually employed to hold the 
particles together. We are informed that tiles made 
of this pure, compressed cork form an admirable 
flooring, which, besides being noiseless, water-proof, 
warm, and germ-proof, is capable of withstanding 
hard usage. By varying the degree of compression 
and modifying the manufacturing process slightly, 
sheets of cork different in color and densitv are 
obtained, which, when sawed and finished in the 
form of panels, can be used for wainscoting alone, or 
in connection with cork-tile floors. Cork compressed 
into sheets and sawed to the size and thickness desired 
constitutes a very efficient pulley covering. It is said 
that a pulley covered or lagged with compressed cork 
will transmit from 50 to 60 per cent more power with 
the same tension of belt than one having only a smooth 
iron surface. 
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AMERICAN FRUITS AT THE PARIS EXPOSITION. 

Under the supervision of the Division of Pomology 
of the Department of Agriculture, arrangements are 
being perfected whereby the exhibition of fresh fruits 
from this country to the Paris Exposition next year 
will be the most effective and elaborate ever attempted. 
Mr. W. T. Taylor, Assistant Chief of the Division, re 
cently had this to say of the preparations alread, 
made - 

** At Paris there will be 250 barrels of choice Ameri 
can apples in cold storage, small lots being taken from 
the supply from time to time as needed to keep up a 
eontinuous fresh fruit exhibit. Oranges will be treated 
in the same manver. Apples we are making the lead 
er, as being the most widely grown and most valuable 
fruit for export trade. More perishable fresh fruit will 
be shipped regularly, affording, also, a continuous 
exhibit. California, for instance, has arranged to send 
over every week a supply of fresh perishable fruit, 
such as grapes, plums, apricots, figs, peaches, ete. 
We wish to show not only that America can produce 
the finest fruit in the world, but that foreigners will 
not assume much risk from plant disease or insects in 
importing our fruits for general use.” 

A prominent feature of the Department's exhibit will 
be its photographs, those in practical horticulture and 
agriculture being especially striking. The miracles 
wrought in our arid lands of the West by the large 
irrigation systems now so successfully in operation 
there, with views of the mammoth crops and orchards 
growing on irrigated land, while the immediately sur 
rounding and unwatered land is seen to be only 
sparsely covered with serub and sage brush, will be 
among the most interesting of these photographic 
evidences of the activity and worth of the Department’s 
work. The ornamental tree, shrubbery and horticul 
tural systems of some of our great railroads, at their 
suburban and village stations, as well as the results of 
the competitive prize offerings of the large factories 
for cultivations in their own and operatives’ grounds, 
in some of our more modern co-operative towns, will 
also be prime features. 

The canned and dried fruit and nut exhibits will 
also be under the care of the Division of Pomology, 
and everything is to be done to prove’ to Europeans 
how very little they yet realize of the possibilities of 
procuring from America, as articles of every-day con- 
sumption, what are now regarded by them as only 
luxuries for the wealthy. 
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CAN WHITE MEN LIVE IN THE TROPICS? 

Benjamin Kidd, who is well known for his writings 
on social subjects in the tropics, has recently published 
a ‘series of articles {which attempt to show that it is 
impossible for white men to become acclimatized 
in the tropics. He goes on to say that all of the at- 
tempts to reverse by any effort within human range 
the long, slow process of evolution which has pro- 
duced such a profound dividing line between the in 
habitants of the tropies and those of temperate re- 
gions will end in failure. Dr. Sanborn, on the other 
hand, has shown that the causes of disease, deteriora- 
tion and death in the tropics are due to pathogenic 
germs which have their limited and peculiar geograph 
ic areas, and differ greatly in the various tropical re- 
gions. Of course, if heat were the difficulty in the 
way, acclimatization would be altogether hopeless. 
There appears to be good reason, however, to believe 
that the real difficulty is the microbe; andif so, we 
may hope to fight against it in the tropics as success- 
fully as has already been done in the temperate zones 
by sanitation and the gradual acquisition of immunity 
The Medical News quotes Dr. Manson, who has written 
a book on this subject, and Dr. Rho, of the Italian 
navy, who also believes in the possibility of tropical 
acclimatization. The death rate of European troops in 
the tropics, which used to be from 100 to 129 per thou 
sand, 1s now as low as 12 per thousand in India. The 
death rate of Spaniards in Cuba is less than in Spain. 
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DEATH OF SIR WILLIAM DAWSON. 

Sir William Dawson, the late principal of McGill 
College, Montreal, Canada, and one of the most cele- 
brated geologists of modern times, died November 19. 
He was born in Nova Scotia in 1820, and after study- 
ing at the University of Edinburgh returned home and 
devoted himself to the natural history and geology of 
Nova Scotia and New Brunswiek. He embodied these 
investigations in his ‘‘ Acadian Geology.” In 1842 
and 1852 he accompanied Sir Charles Lyell in his ex- 
plorations. His title to fame rests perhaps more upon 
the discovery of the Eozoon Canadense of the 
Laurentian limestone, the oldest form of animal life, 
than upon any other discoveries or researches which 
he made. He was a very prolific writer upon geolog 
ical subjects, and he has appeared as a scientific 
lecturer in the U. 8. He was a Companion of the 
Order of St. Michaei and St. George and was appointed 
president of the Royal Society of Canada, and in 1884 
he was knighted. In 1886 he was president of the 
British Association. The Montreal meeting was the 
first ever held out of the British Isles. 
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THE TIDAL “BORE” AT MONCTON. 
BY GUSTAV KOBBE 

The “ bore” at Mencton, N. B., about 150 wiles from 
the mouth of the Bay of Mundy, is a tidal wave which, 
in the twinkling of an eye, converts a rent of mad in 
broad, navigable river. This hap 
With the ebb the twelve miles 


’ sweeps, again become a 


the landscape into a 
pens each flood tide 
of river over which the ** bore 
reach of mud and slime, 

The “ bore” is the final and climacteric act in each 
flood tide of the Bay of Fundy. There is one phe 
nomenon more picturesque, the reversible tidal falls at 
St. John. N. B., but nene is so dramatic or wore in 


keeping with what the climax of a great tidal rise 


should be. In height, 
velocity and «roar the —— — 
ey . | 
bore fulfilis all these 


conditions. 

The Bay of Fandy is, 
roughly speaking, one 
hundred and seventy miles 
long and from thirty to 
fiftv wide. It lies like a 
narrowing trough between 
Maine and the provinces 
of Nova Seotia and New 
Brunswick 
up of waters in this natural 


The heaping 


trough is vel eved to ac 
count for the extraordinary 
tidal phenomena. The 
various headwaters of the 
bay are themselves Bays 
of Fundy in miniature, 
with the result that, as we 


proceed up the bay, the 


tida phenomena repeat 
themselves on a steadily 
eniarging scale rhus, the 
nearer we draw to the 


head waters the greater the 
rise f tide until the 
climax is reached at 
Moncton with a “ bore 
and a tidal rise and fali of 
feventy teet 

This explanation of the 
extraordinary tides of the 
Bay of Fundy, attributing 


them to the fi 


shape of the bay, 1s, | be 
heve widely ecepted 
There seems none other 
feasible The bay itself 


lies at the head of a series 
of great bights in the 
Atlantie coast so «that 
when the tide reaches its 
mouth, there has alread 
been a great upheaping ol 
vaters upon which the 
troughlike shape of Fundy 
asa cumulative effect a- 


e tide streanis up tt) 


it is interesting to follow 
the tide from its beginning 


to its climax at Moncton 
It affecrs not only the 


landseape of the bay. but 
iso the industries which 
are followed there For 


instapee, dry docks hardls 
are needed in the Bay of 
Fundy If a vessel 
chored in deep water at 
flood tide, she will proba 
bly be high and dry be 
fore haif the ebb, and 
there will be time t scrape 
ind clean her and to make 
other repairs before the 


flood lifts her again 

Near the mouth of the 
bay and athwart it, like a 
huge bolt of rock, lies the beetling island of Grand 
Manan. Here the rise and fall of the tide is about 
fifteen feet. At low tide there are numerous rocky 
islets. which are swallowed up by the flood. Seaward 
are echelons of rocky kk dges, and the effect of these on 
the tide is to increase its velocity, so that not infre 
juiently ships are unable to stem it and are obliged to 
heat about the mouth of the bay for hours. even when 
the wind is fair 
the Bay of Fundy 


here are inany days of thick fog in 

and often I have stood on the high 
cliffs of (rand ¥V nan watching the topsails of ships 
above the mist. The effect was ghostly and weird. It 
seemed as if a phantom fleet were cruising below. 

On one occasion L went out fishing in arowboat. A 
few rods from shore we seraped bottom on a rock 
Some bours later, as we were returning, the boatman 
pointed to a high rock. at least twenty feet out of 


em 
Water. That is the rock we touched.” he said. The 
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scene was completely transformed. Small craft, the 
anchors of which had apparently been thrown out on 
shore, were dangling by their cables from rocky emi 
nences. The wharf where the little steamer had landed 
me stood, slime-stained, amid a lot of seaweed-covered 
stones. The steamer was anchored well out in the bay. 

The strength of the tidal rush adds to the force of 
the waves and on some of the headlands strange shapes 
have been carved from the rocks by the water. At the 
very end of a picturesque ledge, jatting from the cliffs 
at the southern end of Grand Manan, is the perfect 
figure of a cross worn from the solid rock and standing 
erect on the ledge as if it had been built there. 1 once 
saw a white sea-gull hover above and pereh upon this 
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There are fish weirs at Grand Manan, but in no such 
number as further up the bay around Lubec, Eastport, 
and Campobello, where the rise and fall of the tide is 
about 25 feet. The fish swim into these weirs at high 
water, and being unable to find the way out, because, 
once in the weir, they swim in acircle, and thus miss the 
narrow entrance, the fishermen have only to enter the 
weir at low tide, and scoop up the catch. The tide is 
thus made tributary to an important industry. Most 
of the fish caught in these weirs are herring which are 
put upas sardines at the many factories near Eastport. 
About a billion a year are canned, and the industry 
affords occupation to many besides the fishermen. 

It is considered great sport to launch boats and small 

vessels on the wake of the 
. bore, be carried swiftly 
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LOW TIDE ON THE PETITCODIAC RIVER, AT MONCTON, N. B. 


tt upstream, with no exertion 
beyond steering, and come 
down on the ebb. A 
schooner, the stern of 
which protruded from one 
of the wharves, was torn 
from her moorings by the 
bore, had her masts snap- 
ped by a bridge under 
which she was carried, and 
her bow smashed. Alto- 
gether, the *‘ bore” belies 
its name; for it makes 
things rather lively for the 
otherwise slow town of 
Moncton. 
_ #0 —__. 

New Process of Making 

Photographic Reliefs, 

A new, process of photo- 
graphy in relief upon glass, 
porcelain, ete., has been 
lately discovered by M. 
Sekutowiez. He trans- 
forms by a direct process 
a photographie film into 
a photoplastic relief, which 
may be used in the mold- 
ing of glass and in an 
alogous processes. The 
experimenter happened 
upon the discovery in the 
following manner. Hav- 
ing had occasion to rein- 


- 











THE RUSH OF WATERS, OR THE “BORE,” FIVE FEET FOUR INCHES HIGH, AT MONCTON, N. B. 


cross. The day was tranquil, the waves sunlit and 
murmuring faintly against the base of the cliff: and 
the southern cross with the white gull perched upon it 
gave a wonderful sense of peace to the scene. 

Curiously enough, at the other extremity of the is- 
land, the waves have carved another symbol of religion 

the rock there resembling so closely a bishop's miter 
that it is called the bishop 

But the greatest effect of combined wave and tide 
action is what is known as the seven days’ work on the 
west shore of Grand Manan. This is a seawall several 
miles in length and composed of huge bowlders. It is 
a giant’s causeway built by the tides of the Bay of 
Fundy, and forming an entirely artificial shore line 
with here and there a little pond where the waters of 
the bay have percolated or where a brook comes down 
the slope of the island and spreads out behind the 
seawall. 


foree a negative film in a 
solution of mercury bi- 
chloride, he found that the 
film then presented a sur- 
face having greater relief 
than usual. In searching 
for the cause of this action 
he discovered that the 
solution had been very 
wuch too strong, owing to 
a mistake in weighing. 
Upon repeating the ex- 
periment the phenomenon 
again appeared, and by 
varying the strength of 
the solutions he obtained 
a series of reliefs in pro 
portion to the degree of 
concentration of the bath. 
After demonstrating this 
fact he at onee proceeded 
to utilize the discovery, 
and first obtained a plaster 
impression in the following 
manner. The film in re 
lief, while wet, is placed 
upon a block of fine plaster 
having a plane surface, 
this having been pre 
viou-ly moistened. The 
formation of air bubbles 
between the film and the 
plaster should be carefully 
avoided. At the end of a 
few minutes the excess of 
water is absorbed by the plaster and the film remains 
fixed flat upon its support, the side in relief being up- 
permost. A layer of plaster is then flowed over this in 
the usual way and a reproduction is thus made, which 
is treated by the galvanoplastie process. In this way a 
mold is formed, which may be applied to various in 
dustrial uses, such as impression in relief upon glass 
or porcelain, and also in the different processes of 
photo-printing, and the discovery of M. Sekutowiez 
will no doubt prove of considerable value in these and 
analogous processes. 
SS ee ee 

THE use of silicate of sodain refining heavy petro- 
leums has been recommended. It is useful in making 
from spindle to cylinder oils. The silicate is used as a 
neutralizing agent after treatment with sulpburie acid 
and is said to be highly efficacious. It may be used 





either alone or in connection with caustic soda, 
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AN ELECTRIC FLASH-LIGHT DEVICE. 

Various forms of lamps and devices for igniting 
flash-light magnesium compounds intended for photo 
graphic purposes have been invented during the past 
few vears, several of which have been constructed in 
such a way as to promote the element of safety, for it 
is well known the setting off of a flash powder is ac- 
companied with more or less danger, and usually more 
than ordinary care is required. 

The object of the electric flash-lamp, shown in the 
accompanying engraving, is to provide a perfectly safe 
lamp and one that is also effective, convenient to 
operate, and light to carry about. 

It consists of two cells of a powerful dry battery in- 
closed in a box suitably connected up in cir- 
cuit, one part of the circuit being connected 
to two screws with spring fingers attached, 
as will be observed on the broad side, and 
similar screws at the bottom, at the narrow 
end. From one screw is a light spring wire, 
having a loop in its end, to which a string 1s 
attached. From the other screw projects a 
hook-shapea shorter rigid wire. When the 
spring wire is pulled forward by the string, 
it brings both terminals into electrical con- 
tact. To the right of the box is a flash- 
eard, having two fine wires on the surface 
arranged in diamond form and having in 
their circuit a minute platinum fuse. The 
eard is placed on the box, and the wire 
terminals are slipped under the two spring 
wires, which cowpletes the electrical circuit. 
The flash powder, ip a smail, round box, is 
poured out on the ecard in the diamond- 
shaped space in suck a way that some of it 
comes in contact with the platinum fuse. 
To ignite the powder it is only necessary to 
close the electrical circuit by pulling lightly 
on the string, which brings the two wire 
terminals at the bottom into contact, caus- 
ing the electric current to heat the platinum 
fuse to redness and instantly fire the powder. 
The operation is extremely simple, and en- 
ables one to remain at some distanee from the flash 
and even to be included in the picture, as it is evi- 
dent that the length of the string can be adjusted to 
suit the circumstances. 

With a light of this kind it is an easy matter to take 
instantaneous interior daylight photographs of chil- 
dren and infants. Placing them near a window, the 
camera is adjusted on a stand and focused. The flash- 
light may be located six or eight feet from the subject, 
arranged to illuminate the shadow side of the face. 
The shutter of the camera may be set at a very slow 
speed. Taking the operating bulb of the camera in 
one hand and the string of the flash lamp in the other, 
the photographer can set off both at the same time, 
compressing the shutter bulb with the right and pull- 
ing the string with the left hand. The intensity of the 
shadow side may be varied by the distance of the light 
from the subject. Very soft and pleasing chil- 
dren’s portraits may be made in this way. But 
flash-light pictures at night can be made perfectly, 
and in large rooms duplicate sets of light can be 
arranged to flash at once and thereby give proper 
illamination. The device has also the merit of 
being inexpensive, which will commend it to 
many. 

We are informed that Himmer & Potter, of No. 

168 Greenwich Street, New York, are the manu- 

facturers of this convenient article. 
en 
Repairs to the COrystal Palace. 

Extensive repairs are in progress on the Crystal 
Palace, at Sydenham, near London. The glass in 
the whole of the Central Transept is being re 
placed, the area to be covered measuring nearly 
two acres. It is interesting to note that the pro- 
portions of the original structure were largely con- 


trolled by the size of the glass which it was pos- 
si o obtain in large quantities in the exhibition 
year, 1851 rr ioximam length then com 


mercially practica proved to be forty-nine 
nally used was a sixteen- 


trips were ten inches wide 


inches. | he in 


ounce QUALITY. a + tn 


and fitted into grooves in wooden sash bars. It 
was originally int to use putty, but the ma- 

ine d i for pattying these sashes proved un- 
vorkable, and the plan was then adopted of 


assing the bars throagh a tank of thick paint. 
was automatically seraped off the sur- 


bars as they were removed, but the 


i s paint 


foes or t 


zrooves into whieh the glass was to fit remained 
lull, and. on drying, made a watertight joint be- 
on he glass and the sash bar. The joint was 


r 0 good from the point of view of the firm 
he contraet for moving the Exhibi- 
tion building, for it was practically impossible to 
break the joint without at the same time swash- 
ne the glass. When re-erected at Sydenham a 
venty-one ounce glass was substituted for the 
one originally ased. but the methods of construc- 
the sheet were unaltered. / 


, 
who TOOK Up i 


10% and the size of 


eae 





Scientific American, 


In the present repairs twenty-six and thirty-two 
ounce glass is being used. The sheets measure 51 x 18 
inches. Steel sash bars are being substituted, and 
they are covered with a special section of tinned lead, 
and the glass put in place is secured by bending down 
long flaps of the alloy. 


ws 





The Largest Patent Office Gazette. 


The current issue of The Patent Office Gazette, 
Vol. 89, No. 8, bearing date Tuesday, November 21, 
1899, is the largest ever issued. There are 321 pages of 
drawings and claims, which record 535 patents, 59 of 
which are in one classification, and all but 4 of these 





A SIMPLE ELECTRIC FLASH-LIGHT LAMP, 


are granted to one applicant. The 59 patents alone 
contain 1,593 claims. The work of printing this num- 
ber of the Gazette was so heavy that it required an 
extra force of men to allow of its being issued on 
schedule time. 

A DESTRUCTIVE GAS EXPLOSION. 

A terrible gas explosion, followed by a number of 
minor explosions, recently destroyed a _ three-story 
private house in East Fifty-sixth Street, New York 
city. One man lost his life, several persons were in- 
jured, and the adjacent and opposite dwellings 
damaged. The owner of the house and his family 
were traveling abroad, and during their absence the 
rooms were being renovated and redecorated. 

The theory advanced to account for the terrible ac 
cident is that gas had escaped from the main and had 
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GAS EXPLOSION IN A RESIDENCE IN NEW YORK CITY, 





oe 





cellent opportunity was presented for the accum 
tion of a large volume of gas, which would explode on 
communication with the first flame. How destructive 
was the explosion and how great the havoe wrought 
is well shown by our illustration, reproduced from a 
photograph taken on the following day. The interior 
of the house was completely ruined. The front and 
rear portions were blown out; the floors and walls 
suffered terribly, and the windows in the opposite 
dwellings were shattered by the flying pieces of stone 
After the explosion the street was rendered impassable 
by the debris. 

The condition of the ruined house and the 
fact that there were several explosions lead 
to the conclusion that the greatest volume 
of gas had accumulated in the cellar and 
basement. Here the main explosion proba 
bly occurred, followed by successive explo 
sions in the upper stories and the collapse of 
the front and rear walls. 

+ oe eo 





Permanganate of Potassium as an 
Antidote, 

The powerful oxidizing properties of per 
manganate of potassium have rendered it 
valuable as an antiseptic and disinfectant, 
but its properties as an autidote for various 
poisons are not so generally known. It has 
been prescribed with suceess by Bokai and 
other physicians in the case of phosphorus, 
which it transferms into orthophosphorie 
acid. It has been used by Autail for oxalic 
and hydrocyanie acids and their salts as well 
as for strychnine and other vegetable alka 
loids. Pyle Koemer has ewploved it in the 
case of poisoning by opium, and Lacerda for 
serpent Lites and those of venomous insects, 
spiders, ete. Several years ago the physi 
cian Hugoneng showed its action against 
atropine, aconitine, caffeine, cocainine, ete. 
In a recent work, an Italian physician, Para- 
tore, has remarked its effect upon the vegetable alka- 
loids such as nicotine and aconitine and also upon the 
vegetable poison curare. He has studied its action in 
cases of poisoning by strychnine, comparing it with 
the usual antidotes such as tannin and iodine. As a 
result of his researches he finds that the permanganate 
is superior to the others, whether employed in direct 
injection or in cleansing of the stomach. 
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A New Reproductive Process for Pictures. 

An association has been formed in Germany called 
“The Union of Friends of Art for the Official Publica. 
tion of the Royal National Galleries.” As its name 
implies, the society is the vehicle for distributing 
among the educational and religious institutions of 
Germany and the people in general facsimile copies in 
colors of the great masterpieces and famous paintings 
in the royal galleries in Europe, thus planting 
the seeds of art education in the minds of the ris- 
ing generation. The society enjoys great popu 
larity, and success has crowned its efforts. The 
superiority of the prints is due in the main to 
the peculiar process which the society owns aud 
which is employed by it alone. In time it will be 


! introduced in the United States. It differs in its 


method from any heretofore employed, as it en 
ables the reproducing artists not only to create 
true facsimiles of originals by means of photo 
graphy and steel etching, but also to produce the 
depth of color and peculiarities of manner of each 
master. The process, while an intricate and costly 
one, is not patented, but the details are kept a 
strict secret. After the original paintings have 
been photographed with the aid of special came 
ras and plates, the photographs are transferred to 
steel plates, the surface of which by some peculiar 
treatment has been prepared to receive the itm. 
pressions from the negative. The outline is thus 
obtained upon the steel with great exactitude. 
The colors, as true to the original painting in the 
distribution of light and shade as manipulation 








1 of the brushes of eminent artists can make them, 


have been reproduced on the photographic copy 


“) first obtained, and the complex color picture thus 


created is transferred to as many lithographic 
stones as there are colors represented in the pic- 
ture, from which impressions are taken on presses 
worked by hand. The greatest care is used in 
the choice of subjects for reproduction. 


Ce ——— 


Tue Board of Health at Plainfield is consider 
ing the question of adopting a rule which will 
prohibit the burning of leaves within the city 
limits, as it is claimed that the practice is con- 
dueive to much ill health during the fall season. 
Several physicians have said that the smoke and 
smudge which comes from burning leaves is the 
cause of many of the ailments of the throat, lungs 


and eyes. 
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THE FUTURE OF SOUTH AFRICA.—II. 


BY EDGAR MEL® RM ERLY ¥ Ter ‘ rue OHANNESBURG DAILY 
NEWS 

Having thus, in my previous article, outlined briefly 

the status of commerce in South Africa, a word about 


the resources and topography of the country Will not 
be amiss 
The southern end of Africa is of voleanic origin, as is 


proved by the diamond mines in Griqualand West, 


which are really extinet craters From the coast to a 


he country is fairly fer 
ills admirably adapt- 


hundred or more miles inland 
tile and studded with nndulat 

ed for vineyards. Beyond this s fortibe belt lies the Hin- 
terland veldt—level plains sparsely covered with short 
bush, a 


Here 


grass and dotted here and there by the Karoo 
1 inches high 


living in compara 


stunted tree from a foot to eightee! 


thousands of sheep and cattie craze 


| ious karoo 


tive luxury on the leaves of the nutril 

Back of this comes the plateau, some five thoasand 
feet above the sea It 1s on this eminence that the gold 
mines are situated. These, too, are of volcanic origin, 
trewendous physical upheavals having produced the 
peculiar conglomerate quartz ealled banket, in which 
inland, is another 


adapted for 


the gold is found Again, fturthe 
plateau, rich in minerals and splendidly 


“attle raising 


Minerally, South Africa is the richest country in the 
world Every mineral known to science can be found 
there. Diamonds being the most valuable come first. 


Leaving aside the Kimberley and the Jaegersfontein 


(Free State lines, the precious stones are also to be 


} 


found 1m the Vaal River, seventy miles from Kimberley ; 


near Klerksdorp, in the Transvaal; in Zebedili’s coun 


trv. porth of Pretoria; in the Zoutpansburg distriet, 
and in the Blaauwberg Mountains. Rhodesia is closed 
territorv as far as diamonds are concerned, for Mr. 
Rhodes. as managing director of the De Beers Diamond 
Mining Company. made a contract with himself as the 
wapnaging director of the British South Africa Cow 
pany, Chartered, giving himeelf the exelusive right to 
rine liam Rhodesia for “obligations ren 
dere 

cn is been nd in Southern Africa since time 


Mashor 
Ophir mentioned in the Bibie. In 


immeimoria aland is popularly supposed 


to be the Lar 


modern times g is first found by Arabs as early as 
1 Now it found at Johannesburg, Klerksdorp, 
Barberton and Krugersdorp, in Swazieland, at Knvsa, 
at Potehefstrom. in Zululand, Damaraland and Naima 
aqualand, in Rhodesia, and a dozen other spots. The 


only alluvial gold worth mining is that at Lydenburg. 


Coal is found in the Cape Colony in half a dozen 
places: my Natal. near Dunde in Zululand, twenty 
five miles from St. Lucia Bay;in the Orange Free 
State. near Krousta ind Viljoen’s Drift ; in the Trans 
vaal. at Klerk rp and Vereenigunog and at Boksburg; 
and im Rhodesia on both banks of the Zambesi. The 
approximate output of the coal fields in 1898 was 
nearly two willion tons. 

Silver m= found over South Africa, but the only 
! s In opera ! e those near Pretoria. The offi- 
jal reports of the Transvaal state that the best veins 
are from two to four feet wide, assaving forty-five ounces 
of siiver and ten per cent of copper to the ton of ore. 
Under the pres system of working, each ton of ore 
produees £1235 he Marico mines, near Zeerust, ag- 
say SIXty ounces of silver to the ton, but cannot be 
worked with profit, owing to a lack of coke. 

Copper is found in Namaqualand, where it has been 
mined since the venteenth century. About thirty 
thousand tons of ore were shipped to England for 
smelting last year, the value being about $70 per ton. 
Large osits of copper have also been found in 
Mashonaland The principal mines are those of the 


Cape Copper Company, which made an estimated pro 


Dt of nearly balf a million dollars last vear 

Lead is found in connection with other metals in all 
parts of the country. Zine exists in the Malmani dis 
trict,and antimony near Barberton and im the Zout 
pansburg. Tin is mined in payable quantities in 
Swazieland, twenty-one pounds of pure tin being taken 
irom every ton of ore lron is everywhere, but is not 
mined the profit being too swall 

(Quicksilver has been discovered in large quantities 
n the northern part of the Transvaal, and as it brings 
$60 # flask at the 


most lucky one 


goid mines, this find has proved a 


Asbestos six feet in length has been found on the 


range Niver banks. It is coarser than the Canadian 


product, but is more valuable on account of its length 


Phe Grigualand West Copper Company and the Cape 


\sbestos Company are mining the fiber at a profit 
Mica exists im the Z itpansourg, between the Selati 
and the Great Letaba Rivers. Salt is also plentifal, 
and especially so at U:tenhage Cape Colony, where 


as much as 100000 bushels have been mined in one 
year. It is also mined at Cradock and Bloemfon 
tein, Sulphur in paying deposits is found at Tuli. 


Rhodesia. In Natal 


there are shale beds promising pe 
troieum. Clay suit 


able for pottery, lime and kaolin 
Nitrate de 
posits have been located in the Doornberg Mountains, 


where they are said to extend for more than fifty miles. 


are to be found in a number of places 
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Besides diamonds, other precious stones are ame 


thysts, beryl, carnelian, garnets, olivines, opals, 
sapphires, topaz, tourmalines and turquoises. 

Having delved into the mineral deposits of South 
Afriea, it behooves me to say something of the results of 
these finds. Leaving out of the question the diamond 
mines at Kimberley, which are capitalized at $20,000,000 
and which pay dividends of from twenty-five per cent 
to thirty per cent per annum, the total dividends of the 
gold-producing mines in 1896 was $7,450,000. In 1897 it 
was six millions more, and in 1898 it was $24,450,000. 
Among the dividend-paying properties in 1898 were: 

Drietfontein, 25 per cent; Glencairn, 25 per cent; 
Knights, 30 per cent; Rose Deep, 40 per cent; Lang 
lagte Estate, 45 per cent; Crown Deep, 50 per cent; 
Village Main Reef, 60 per cent; Geldenhuis Deep, 75 
Durban Roodeport, 80 per cent; Bonanza, 
Heury Nourse, 125 per cent; Geldenhuis 
Wemunar, 150 per cent: Crown 
300 per cent; Johannes- 


per cent; 
100 per cent ; 
Estate, 1474¢ per cent; 
Reef, 240 per cent; Ferreira, 
burg Pioneer, 675 per cent. 

The capitalization of these mines is as extraordin 
The Simmer and Jack Pro- 
prietary 1s capitalized at $23,500,000. The Robinson 
De Villiers) comes next with $13,750,000. Then comes 
the Randfontein with a mere $10,000,000 and the City 
and Suburban with a paltry $8,500,000. The latter 
paid fifteen per cent dividend last year. 

But wining companies are not alone in this respect. 
There are a number of land, finance and exploration 
companies which can hold their own when it comes to 
a question of capital. The British South Africa Com 
pany, chartered, has a capital of $18,500,000, more or 
less watered, and used in the development of Rhodesia 
The Consolidated Gold Fields, of South Africa, has a 
capital of $13,000,000. Of the banks, the Robinson 
South African Banking Company stands first with 
$15,000,000, 

In some respects, the gold mines have been im- 
proved, especially in the cost of running and in the 
larger percentage of ore extracted. The following 
tables are from the office of The Transvaal Mining En 
gineer. The first table is illustrative of the economic 
progress of the Witwatersrand mines 


ary as their dividends. 


1892 1895, 
74 Companies ./56 Companies 


2.000 ib : one dwt. 1889 
about fe 6d.) 39 Companies 


(Une ton 
of gold 


Number of tons of ore milled 306,161 1,979,354 3.456.575 
Average number of stamps at 

work., 713 1,907 2.546 
Crushing power of stamp per 

dem oe 3°21 tons 414 tons 
Gold obtained by mil mg 

(ounces) 360.557 975.291 1,501,423 
Gold obtained by concentra 

non (ounces) en oes deee 40,357 111.3% 
Gold obtained by cyanide pro- 

cess (ounces).. ; 160,168 638,732 
Value of total production £1,389,030 £4,297, 610 £7 .340.779 


Proportion of same cistribated 
in dividends 19°4 per cent 


(£833,212) 


28°8 per cent 
(22,258,441) 


Proportion of same spent on 
labor, machinery, Tentep. 
ment, depreciation, et 

Total yield per ton of ore 


80°6 per cent | 7)°2 per cent 





milled (all sources).. 24:14 dwts 12°65 dw ts 13°18 dwts 
Total inclusive cost of treativg 

one ton of ore (also lowest 

grade at which ore could 

he worked without loss 

under existing conditions), | 10°20 dwts 9°38 dwts 
Yield of gold per ton of ore 

from the mill. .| 26°14 dwts | 977 dwts 8°69 dwts 
Yield of gold per ton ‘of ore 

from tailings (cyanide). 4°63 dwts. 
Net profit from one ton of ore 

as sbown by dividends Se 138 0540 


T bee second table shows the outpet for the same dis- 
trict during the same years: 





7880 1892, 1895 

January....... ese eee | 2°08 Mie | 1774 
Did. dc5) naddlldases eece .| 22457 S64 160.205, 
March ose evvee 27.09 91.245 184.945 
April... dea ‘ secevecesese! S7,028 | 95502 | 188.383 
May e ocnceseeteqesoas B28 | 946 194.580 
Sins 4, écesenteciasddanubiie W878 ' 12h 2) 41 
Jaly | 31,091 | 101.279 | 199453 
Augneat 90.520 102.322 WB.573 
September pees Seetes sees 4.143 WA BA2 | 19:. 764 
October P _ veoe | S824 112,167 192,452 
November 064666. beee ° . 33,722 106.795 | 195.218 
December......... wr 39050 | 117,748 | 178,428 

Total, ounces 360.553 557 | See eee 2.277.635 





But enough of mines—let us return to legitimate 
business. The principal industry 1s wagon, harness 
and saddle manufacture, of which there are about four 
hundred and fifty plants, employing three thousand 
hands. The annual importation into the colonies of 
this class of goods is about $400,000. The leather and 
leather goods imported are about $3,000,000, There are 
about a dozen small breweries, but their product is so 
bad that nearly half a million dollars’ worth of beer 
and ale is imported yearly. Among other industries 
are printing and bookbinding, ship builders, oil and 
creosote works, furniture manufactories, ice plants, 
soap and candle makers, brick yards and potteries and 
one woolen factory.* 

Most of the retail business is in the hands of Malays, 
and none of the stores are of enough importance to 
prevent successful competition. In fact, a real Ameri- 








* These manafactories are ema!! afure and could not withstand active 
competion. Some of them employ only two or three hands. 
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ean store would be welcomed. The duties for the Cape 
Colony on principal imports are: Agricaltural imple- 
ments, 10 per cent ad valorew , cement, one shiling per 
hundred pounds; flour, five shillings per bundred 
pounds: cotton manufactures and drugs, 12 per cent; 
crockery and furniture, 12 per cent; haberdashery, 
hardware and hats, 12 per cent; iron, 10 per cent; 
jewelry, leather, linen goods and machinery, 12 per 
cent; canned meats, four cents a pound, spirits, 10s. 6d. 
per gallon ; paper for printing, free; tea, sixteen cents 
per pound ; tobacco (cigars $1 per pound and 10 per 
cent ad valorem); furniture, six cents per eubic foot ; 
woolen wanufactures, 12 per cent. 

In Natal agricultural implements are free; cottons 
hardware, 5 per cent : machinery, free - 
woolens, 5 per cent. Inthe Transvaal machinery pays 
114 per cent ad valorem ; tea, 5s. per hundred pounds : 
all bouks, printed matter and seeds are free. 

The best investments for capital will be drygoods 
stores, manufactories for clothing and good restaurants. 
Goods that will be needed are hardware, clothing, 
agricultural implements, mining machinery, building 
materials, woolen goods, and about everything needed 
to dress man and woman. 

The future of South Africa is bright with promise, and 
America’s opportunity for obtaining the greater part 
of the trade is excellent. But it behooves Americans to 
‘** hustle,” in order to be on the ground the day peace ts 
declared, for the wily German and the pushing Hol 
lander will be there, seeking to expand their respective 
trades. 

So it remains entirely with the American business 
man to say whether we shall have another mart for 
our wares, or whether some competitor shall benefit 
by British aggressiveness and the Boers’ sturdy stub- 


are 5 per cent : 


bornness. 

The accompanying pictures are fairly illustrative of 
the peculiarities of the peoples and incidevtally of the 
country itself. 

Pietermaritzburg, the capital of Natal, is a pictur- 
esque town, situated about seventy miles due north of 
Durban, the second seaport of South Africa. Inter- 
est is centered in it at present, because it is the head- 
quarters of the expedition sent to the relief of Lady- 
smith. The peculiar two-wheeled vehicle, drawn by a 
Kaffir, is a jinrickshaw, imported from India and seen 
frequently in Pietermaritzburg, 

The pictures of the natives are typical illustrations 
of the dress worn by the Kaffirs. Civilization has 
taught some of them to read and write, others to drink 
and gamble, but few of them can accustom themselves 
to the close confinement of civilized elothing. Even 
though extravagantly fond of bright colors and fancy 
ornaments. the average Kaffir prefers as little clothing 
as 1s consistent with a most liberal interpretation of 
the law. Still, in their case it 1s hona soit qui mal y 
pense. for they are generally overgrown, innocent- 
minded children. 

The farmhouse is one of a type that can be seen in 
any part of South Africa, but more especially in the 
lower part of Cape Colony, where vegetation is more 
plentiful than it is further north. Cypress and orange 
trees abound, with few apple or pear trees, and scarcely 
any oaks. 

It is a common sight to witness the “ outspanning 
of a team, as shown in one of the pictures. Nine out 
of ten settlements, whether village or town, are away 
from the railways, and coaches are necessities of inter- 
course with the outer world. From six to twelve ani- 
mals, horses or mules, or a mixture of both, constitute 
a team. Relays are provided at the end of every 
hour’s travel if it be a regular passenger coach carry- 
ing mail; if not, then exhaustion alone is the limit of 
a team’s trip. 


” 


>-e--— 





Automobile News, 

Motor vehicles will be a feature of the fifth annual 
Cyele and Automobile Show, which will open at Madi- 
son Square Garden during the week beginning Janu- 
ary 20. 

At last President Clausen has decided to admit auto- 
mobiles to Central Park in restricted numbers, in 
order that horses may become accustomed to seeing 
them: and since Mr. Clausen has been out several 
times in an automobile and has run it hunself, he has 
become quite expert in handling it. 

The unaccustomed noise of an automobile in Prospect 
Park on November 21 was the cause of a stampede 
among some horses and the upsetting of a surrey in 
which two ladies were injured. The Park Commis- 
sioner of Brooklyn says that hereafter only experi- 
enced operators will be allowed in the Park with auto 
wobiles, and they will be confined to certain drives. 

Trials of Torpedo Boat “Viper.” 

The Parsons turbine has again proved its ability to 
drive a torpedo boat at re! a speed. Ou the offi- 
cial trial of the * Viper,” a 325-ton destroyer for the 


British navy, equipped with compound turbines of 
10,900 horse power, a speed of slightly over 82 knots, or 
37 miles an hour, was realized at %{ horse power. When 
she develops her full horse power, the contract speed 
of 35 knots will probably be realized. , 


« 
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Science Notes. 

A most interesting exhibit at the Paris Exposition 
will be that made by the United States Weather 
Bureau. It will be prepared under the personal super- 
vision of the Chief of the Bureau, Willis L. Moore. 


Prof. J. A. Brashear has developed some of the 
eurved plates on which he photographed the sky one 
night recently when the meteors were expected to 
appear. While the night, was very bad for photo- 
graphie purposes, the pictures of the stars which he 
obtained were excellent. He said that they covered ten 
times the area that was possible with ordinary plates, 
and the pictures of the stars were well defined and 
continued clear to the edges of the plates. The time 
and labor which were expended in preparing to photo- 
graph the meteors was not wasted, because it was shown 
that curved plates are the proper thing for astro- 
nomical photography and have opened up new possi- 
bilities in this field. 

A pendulom 300 feet long was used in the Masonic 
Temple, Chicago. November 12, for an experiment. 
Prof. Bevis, of the Armour Institute, demonstrated 
with its use the well-known experiment of Foucault. 
The deviation from the laws of gravity was demon 
strated by means of the pendulum, This deviation is 
eaused by the rotation of the earth, and in the few 
minutes that the pendulum swung it had begun to 
revolve in a horizontal circle. which would have been 
completed in thirty-six hours of constant motion had 
the heavy ball been allowed to swing that long. The 
weight and motion of the pendulum was neither ac- 
eelerated nor retarded except by the influence of grav 
ity and the atmosphere. Three hundred feet of wire 
was used in suspending the weight. 

An attractive solution of the purpose of Stonehenge 
was put forward at the British Association recently. 
Dr. Alfred Eddowes, addressing the Anthropological 
Section, advanced the theory that the building was a 
gigantic sun-dial. The thirty great upright stones 
with their intervals showed, in his opinion, that the 
eirele was divided into sixty equal parts, the grooved 
stone having been used for supporting a pole, which 
formed the pointer of a sun-dial for daily observation, 
or an indieator of the time of the year by the length 
of the shadow. Dr. Sebastian Evaus, who presided, 
held that Dr. Eddowes had proved bis point, that 
Stonehenge had been used as an observatory ; but 
Mr. Arthur Evans protested aszainst the attempt to in- 
troduce very precise and rigorous ideas into a rude 
monument; aud contended that Stonehenge, which 
was on the site of an early Bronze Age cemetery, ought 
not to be regarded alone, but in relation to a large 
series of other stone monuments. One would like to 
know what is the date or period to which the oldest 
authentic sun dial can be attributed. 

The Belgian Antaretic expedition has reached Ant- 
werp. It was a private enterprise under the patron- 
age of the Belgian government and was organized by 
M. A. de Gerlache, who commanded it. It sailed from 
Antwerp a little over two vears ago, and the researches 
and discoveries made by the scientists who accom 
panied the expedition are now said to be of more im 
portance than was at first supposed. The expedition 
explored Graham's Land, Palwer’s Land, and Trinity 
Land. The vovagers remained for fiffeeu months in 
the South Poiar regions, and during this period a 
number of magnetic and meteorological observations 
were recorded. The expedition returns with a fine 
collection of fauna, and what ts said to be of the great- 
est importance, the material results of the deep sea 
research which formed part of the programme of the 
expedition. The deepest known soundings to the 
south of Cape Horn were obtained at a depth of 400 
meters between that cape and the South Shetland 
Islands. The lowest temperature which was registered 
on their instruments was 43° below Centigrade, equiva 
lent to 77° of frost Fahrenheit. 

D’Arsonval has observed that pieces of rubber 
tube immersed in CO, under a pressure of one to fifty 
atmospheres swell considerably and absorb large quan- 
tities of the gas. The augmentation of volume is some- 
times equal to ten or twelve times the original bulk, 
and the consistence is changed, the rubber becoming 
more gelatinous and less elastic. On being exposed 
to the air, the dissolved carbonie acid is gradually 
given off in small bubbles, which give rise to a distinct 
sound. CO, at atmospheric pressure rapidly passes 
through a rubber bladder. and eseapes still more 
rapidly from a rubber bieycle tire. Oxygen, ander 
like conditions, was found to behave in a similar man 
ner. The air from a bieyele tire kept at constant 
pressure by mears of an air pump was examined 
and found to be practically free from oxygen, and 
to consist solely of nitrogen. It is known that oxy- 
gen traverses thin sheets of caoutchoue mach more 
readily than nitrogen, so that by simple filtration 
of atmospheric air, a gas containing 40 per cent of 
oxygen may be obtained. The author concludes 
that CO, passes through rubber by entering into 
solution with it, that oxygen does the same, but 
more slowly, while nitrogen remains longest under 
pressure in a rubber chamber.—Comp. Rend. 


. 
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Engineering Notes, 

A handred bales of cotton were recently loaded into 
a box car 34 feet long, having a capacity of 50,000 
pounds. The cotton was packed so tightly that there 
was space to put in five more bales. 

According to The Engineering and Mining Journal, 
the value of the imports of precious stones at the port 
of New York in the month of October was $1,233,748 ; 
of this amount, $822,594 were uncut. 

The smoke nuisance represents a loss of four or five 
million pounds sterling per annum in London alone, 
says The Builder, and no one can estimate the human 
suffering it entails by shutting out the invigorating 
sunshine and by poisoning the air. 

The Baldwin Locomotive Works has just installed 
in its erecting shop a crane which has a span of 158 
feet. It will lift a 196,000-pound locomotive 40 feet in 
the air, carry it 336 feet and set it down again in three 
minutes and thirty-six seconds. 

Engine No. 1028 of the Reading Road has established 
a new speed record with a heavy train on the road 
running between Camden and Atlantic City. The 
distance is 5544 miles and was covered in 47 minutes, 
the average speed being 70°6 miles per hour. 


The Delaware, Lackawanna & Western Railway Com- 
pany has ordered four so-called *‘club” cars for their 
suburban traffic. They will be leased out to commut- 
ers for a fixed sum per year. This will insure the 
lessees having the same seats each day, if they so de- 
sire. 

At Barrow, Messrs. Vickers, Sons & Maxim are 
making arrangements to house their employes. They 
will put up a thousand houses in a new village known 
as Vickerstown. This will be built on Walney Island, 
which is eleven miles long and one mile wide. A bridge 
will be built so as to give easy access to the works. 


According to The Railway Review, the Tokio Card 
and Pasteboard Company, of Japan, is now experi 
menting with pasteboard as a substitute for roofing 
shingles. It is said that shingles of this material 
ean be produced at a cost about 50 per cent cheaper 
than that of the wooden article. The pasteboard is 
made of the desired thickness and tarred to prevent 
the material from being affected by the weather. 


The use of liquefied carbonie acid gas to extinguish 
underground fires has been dealt with by Mr. George 
Spencer in a paper read before the Institution of Min- 
ing Engineers. A fire occurred in a heading of a 
colliery with which Mr. Spencer was connected. It 
was decided to use carbon dioxide to put out the fire, 
and six cylinders of the liquefied gas were successfully 
used. In ease of fire on shipboard the use of carbon 
dioxide might prove invaluable. It can be instantly 
applied and save uch damage by water to the cargo. 


The following is a suggestion for mounting plans on 
linen: Get a board or table sufficiently large to take 
the plan and tack the linen down with small tacks, of 
course minding that no creases occur in the linen. 
Get some common flour, to which add the proper pro 
portion of water, and boil until the required thickness 
is obtained; with a smooth paint brush smear the 
linen evenly with the paste, taking care to leave no 
lumps on the surface; lay the plan to be mounted 
carefully on the linen, and with a bandkerchief or soft 
cloth press the plan, making it tightly adhere. After 
this put the board aside for two days to dry, when the 
plan will be ready for trimming off with a sharp pen- 
knife. 

On November 6 occurred an explosion of a caleium 
carbide furnace in the Dominion Carbide Gas Works 
near Ottawa. There was a fire in the neighborhood at 
the time, and the water flowed down into the carbide 
furnace. Asa result the whole furnace blew up, in- 
juring fifteen men. The carbide flew in chunks about 
the size of a man’s fist, but one mass of carbide weigh- 
ing a thousand pounds was blown through one of the 
factory doors. Eye witnesses of the catastrophe state 
that as the explosion occurred the building was filled 
with flames as well as smoke and the fumes of the ear- 
bide, and the people were almost overpowered. . The 
fumes were so strong that the whole vicinity of the 
factory smelled strongly of the gas. According to The 
Railway Review, the force of the explosion was felt all 
over the vicinity. 

A tunnel ander the Bosphorus has been talked of 
many times. There is large traffic between the two 
sides of the Bosphorus and the delay caused by the 
opening and shutting of the bridge of boats which 
now forms the only connection is a great drawback. 
The railroad company is now constructing its lines 
on both sides, but this will not be of very great avail 
until the lines can be connected. Tunneling by the 
ordinary methods is hindered by the fact that the 
water is extremely deep and there is 20 or 30 feet of 
mud at the bottom. It has been proposed to suspend 
or float a tunnel some 35 feet below the surface of the 
water, thus allowing uninterrupted passage to vessels 
of even large draft. It is impossible to state whether 
this plan ean be carried ont or not. There seems to 
be great engineering difficulties in the way. ~ 


Electrical Notes. 

It is stated that an attempt will short! 
connect Havana and Key West by the 
tem of wireless telegraphy. 

The Naval Academy at Annapolis has a new elect? 
eal library of 1,400 volumes presented to it by three 
alumni. It includes a number of rare books. 

Articles of incorporation were filed at Trenton, 
N. J., November 22, of the Marconi Wireless Telegraph 
Cowpany of America, with an authorized capital of 
$10,000,000, 

On the trip home, Signor Marconi signaled to the 
station at the Needles while the vessel was sixty miles 
out. The terminal wire was fitted to the mast of the 
steainship for the experiment. 


The Chicago, Burlington & Quincy Railroad has 
just commenced to equip locomotives with electric 
headlights, It was found that on trains traveling at 
a very high rate of speed a stronger light was neces- 
sary. 

It has been suggested that the surplus power ob- 
tained by utilizing the gases of the blast furnace to 
operate gas engines might, in some instances, be ad- 
vantageously ewployed in the manufacture of calcium 
carbide. 

The Jondon Tramway and Railway World have 
arranged for an international tramways and light 
railways exhibition, the first of its kind held in Europe. 
It will be held at Agricultural Hall, London, from June 
30 to July 11, 1900. 

The first use of Niagara power was as long ago as 

725, when the French erected a sawmill near the site 
of the present factory of the Pittsburg Reduction 
Company. It was used for the purpose of supplying 
sawed lumber for Fort Niagara. 
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Industries and Iron formulates many objections to 
the Nernst lamp. There is no automatic heating ar 
rangement for the small-power lamps, and they require 
about eight seconds of artificial heating before they 
ean be brought to ineandescence. There are as yet 
no lamps of small candle power, and as each lamp has 
three wires, their connection is not always convenient. 
There have been no practical tests of the light of the 
lamp outside of the laboratory, and there are as yet no 
lamps of this design in commercial use. It is thought 
by some that the Nernst patent cannot be held valid, 
owing to the same principle being involved in the 
Jablochkoff candle. 


The Electrical World deseribes an extraordinary 
phenomenon which has been noticed with regard to 
chestnut trees in a street in Brussels, since the installa- 
tion of the electrical tram-cars. The foliage begins to 
turn brown and drop early in August, to bud and 
even blossom again in October. The trees on the op- 
posite side of the tramway behave like ordinary trees, 
for they lose their foliage in the late autumn and do 
not put forth fresh blossoms until the spring. Botan 
ists are inclined to believe that the cause of this singu 
lar state of things is due to the leakage of the electrical 
current at places underground acting upon the roots 
of the trees, which are otherwise quite healthy 


Under date of September 22, 1899, Consul Dudley, 
of Vancouver, informs the Departwent that the tele- 
graph line from Skagway to Dawson has been com- 
pleted and is now in operation. The nearest point to 
Skagway reached by telegraph, adds the consul, is 
Cumberland or Comax, British Coluinbia, It is stated 
that arrangements will be made for steamers to call at 
Comax to deliver messages brought from Skagway, and 
on their north-bound trips for messages to be deliv 
ered at Skagway. This places Dawson within about 
two and one-half days by telegraph. Mr. Dedley has 
also been informed that officers are at work surveying 
a line from Asheroft, on the Canadian Pacific Railway. 
via Quesnelle, British Columbia, to Telegrapti Creek, 
in the valley of the Stickene River. As soon as the 
survey is completed, it is expected that a telegraph 
line will be constructed ; a branch line to Atlin, British 
Columbia, from Lake Bennett will also soon be in 
operation. 

Peroxide of lead, when used as a coherer substance, 
shows the peculiar property of decreasing in conduc 
tivity under the influence of electric waves. This pro- 
perty has hitherto been beid to disprove Lodge's theory 
of the eoherer, based upon the fermation of condact 
ing chains by the welding together of successive par- 
ticles. T. Sundorph has studied the behavior of this 
substanee, and found that a cell containing PbO, pow 
der transmitted a current of 8°5 williamperes to begin 
with. After two minutes’ exposure to electric waves. 
the current was reduced to 6°25 milliamperes, and after 
twenty minutes to 5 milliamperes. At the same time, 
the amount of PbO, was slightly reduced, but the 
author does not seem to be able to find the reason of 
this reduction. The only clew he gives is that PbO, 
contains some moisture, and this, of course, wight be 
evaporated by the sparks. But whatever change 
takes place seems to be confined to the neighborhood 
of the terminals, and the positive pole becomes hotter 
than the negative pole.—T. Sundorph, Wied. Ann. 
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SIMPLE EXPERIMENTS IN PHYSICS AND CHEMISTRY 

Experiment in Capillarity.—A crystallizing vessel 
having been filled with water to a depth of an inch or 
two. some mercury is allowed to fall into it from such 
a height that when it strikes the bottom of the vessel 


‘t shall rebound in the form of globules. Owing to 


surface tension, quite a large number of the globules 
will remain ipon the surface of the liquid and will 
mutually ettract each other with great force and at a 

‘+h or more [Thev will be strongly 


distance of an it 
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Fig. 1.—MOUNTING THE KITE. 


repelled. also. by any object wet with water that is 
ich them, such as a wooden match, for 


example 


Soft and Elastic Sulphur.—Some roll sulphur is 
melted in a Florence flask, with very gentle heat, over 
a Bansen burner. It is well to remove the flask from 
the burner before the complete melting of the brim 
stone and to stir the latter until the fusion is perfect 
The flask will then contain sulphur in a very plastic 


state 


Then the flask is submitted to heat again and the 


melted su vigorously stirred. After a while the 
substance will pass abruptly to a pasty state. Such 
passage fron ne state to the other does not take 
place instantaneously unless the sulphur is vigorously 
stirred, but occurs gradua 

Experime with Hydrosulphurie Acid.—Some hy 
drosulphurie acid is ignited at the extremity of a taper 
ing tube whik through a rubber tube, communicates 
with a Wo bottle in which 
the gas i8 pro l { n 
moving he flat ver the 
surface of some water placed 
in a pan, su ir will deposit 
upon the igqu ind thus per 
tw tT wr ya pame, araw 

Ph I lrogen. 

\ fe rage f calcium 
phos} le are a wed fo iall 
into a goblet containing some 


water, and auite a thiek lay 


er of sawdust mediate! 
spread over the surface of the 

latter The bubbles of phos 

phureted yarog accumna 

late Deneath the i inst T 

lorining one ver irge bub 

bie, which fina ‘tes tlhe 

sawdust Dursts ind forme 

r g ‘ 

a series of rings of extraor 

nary size Fig. 1.—EXPERIMENT IN CAPILLARITY. 





Fig. 3.—-WRITING UPON WATER WITH 
HYDRKOSULPHURIC ACID 
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Preparation of Nitrogen.—A bell glass is provided 
with two metallic combs facing each other and com 
munieating with the poles of a Ruhmkorff coil ora 


Holtz electrostatic induction machine. Some phos- 
phorus is burned in the bell by the ordinary process. 
The cupel that contains it is supported by a cork that 
floats upon the water in which the bell glassrests. As 
soon as the phosphorus has been completely burned, 
a silent discharge of electricity is passed through the 
combs. The electricity immediately precipitates the 
fumes of phosphoric anhydride, and after this the bell 
glass will uo longer contain anything but pure nitro- 
gen. We would advise the use of a bell glass provided 
with three apertures, one at the top and two at the 
sides. The one at the top willserve for collecting the 
nitrogen when the bell glass is made to descend into 


ee 
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Fig. 2.—THE LECORNU CELLULAR KITE. 


the water, and those at the sides will serve for holding 
the metallic rods of the combs.—A. Bleunard, in La 


Nature. 
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THE LECORNU CELLULAR KITE. 

There is no amusement more fascinating, more in- 
structive or more easily engaged in by everybody 
than kite-flying. Although it is much in favor on the 
other side of the Atlantic, it is yet too much ne- 
glected in France. Almost everywhere in the United 
States, there are to be found kite clubs analogous to 
the French bieyele and photographic societies, and 
which are in the habit of organizing competitions of 
various kinds. Itis a great pity that the sport is not 
indulged in in France as much as it deserves to be, for 
the kite is a wonderful apparatus, of which a host of 
curious and interesting applications may be made. It 
is almost without a rival for the study of atmospheric 
electricity and for topographic photography. It may 
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be employed as a life-saving and signaling apparatus, 
for the practice of wireless telegraphy, for the stady of 
meteorology, and even, as with the balloon, for making 
ascensions. The ordinary kite is familiar to every one. 
Whatever be its form, lozenge-shaped, rectangular, 
eiliptical, hexagonal, octagonal, ete., it always consists 
of a plane surface provided with a bridle to which the 
string is attached, and with a tail of varying length. 
This last-named appendage was for a long time looked 
upon as indispensable, and it seemed as if a tailless 
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Fig. 3.—RAISING THE KITE. 








kite could not be thought of. But the Oriental kites 
imported from China and Japan destroyed such an 
opinion. 

If we attentively examine the tailless Japanese and 
Chinese kites we shall see that they are no longer plane, 
but either (like the Japanese flies) consist of a plane 
part and two wings forming pockets and inclined 
toward the rear, or, (like the Chinese apparatus) pre 
sent curved surfaces. This, in fact, is because the 
plane kite is unstable. It is like a plank that we 
should like to keep in equilibrium in a current of 
water, and at right angles therewith, in holding it by 
a single rope. It is evident that however carefully we 
fixed this rope at the center of the thrust, the board 
would be in a state of unstable equilibrium and would 
continually revolve around its point of attachment 
It would be entirely different if we should fasten a 
string tothe handle of an umbrella and present the 
coneavity of the latter to the current. When we study 

the stability of the tailless 
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Fig. 4.-RINGS PRODUCED BY PHOSPHURETED 
HYDROGEN. 





kite, we are thus led to seek 
forms that are entirely differ 
ent from those of the flat kite. 

Without extending this 
brief statement of the ques 
tion any further, we shall 
merely say that one of the 
best forms to adopt for the 
tailless kite is the cell. We 
mean by this the form ob 
tained with at least three, 
but generally four planes in 
tersecting each other in pairs 
according to parallel straight 
lines. We thus obtain a sort 
of bottomless box. The walls 
are of paper or of some hght 
fabric. To make the matter 
plain, let us conceive of a cell 
of square section. This will 
present itself in the form of 
a box of which the four sides 
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Fig. 5. PREPARATION OF NITROGEN. 
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will exist, but of which the top and bottom will be sup- 
pressed. If we present this cell to the wind ir such a 
way that two of the sides shall be horizontal and two 
others vertical, it is evident that the air will pass 
freely through the cell without exerting any pressure 
capable of raising it . but if we elevate the front edge 
of the cell slightly, the wind, in pressing the lower 
surfaces of the walls that were previously horizontal, 
will tend toraise the apparatus. The latter will have 
great stability by reason 
of the existence of the two 
vertical sides, which, in a 
manner, play the same part 
as the keel of a boat. 

The sides of the cell that 
undergo a pressure are the 
sustaining planes, and the 
vertical sides the directing 
ones. If we place two of 
these cells one behind the 
other, in leaving between 
them an interval equal at 
least to their length, we 
shall have the Hargrave 
cellular hovering kite 
adopted at the Bine Hill 
Observatory (in the United 
States), where through the 
intermedium of meteoro- 
logical registering appara- 
tus, it is used for exploring 
the upper regions of the 
atmosphere. In _ certain 
experiments, such appara- 
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while its weight is a little less than four and a half 
pounds. 

We are indebted to La Vie Scientifique for the de- 
scription of this form of kite. 

—_———-—— > +- 0 a _ — 
THE NEW YORK BOTANICAL GARDEN. 

New York city is fortunate in having within its 
corporate limits a park which contains both a botani- 
cal garden and a zoological park. Until within a com- 
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tus have reached heights 
of from 5,000, to 6,500 feet. 

If, on the eontrary. we 
juxtapose not two but a greater number of cells, say 
six, eight, twelve, or more, in the same frame, we shall 
obtain the multicellular hovering kite, which we 
have devised and constructed after numerous tenta- 
tives. 

We at the outset placed four rectangular cells one 
above another, and thus obtained an apparatus hav- 
ing exactly the form of a set of shelves. We tried this 
upon the beach of Cobourg in 1898 ; but, since the sta- 
bility did not prove as great as that which we desired 
to obtain, we were led to multiply the number of cells 
and to employ square cells, with one diagonal and hori- 
zontal and the other vertical. 

Each cell taken isolatedly thus flies upon the side 
and presents to the wind surfaces that are inclined, 
one to the right and the other to the left, somewhat 
as in the case of a boat that is floating upon its 
keel. 

We have in this way constructed a kite of wonderful 
stability, which rises with the greatest ease and main- 
tains itself in the air with complete immobility. 

Our multicellular hovering kite is very easily con- 
structed. It requires as a rigid frame only four wooden 
rods having 
the length of 





paratively short time there were few visitors to Bronx 
Park, notwithstanding the fact that this tract with 
its thick woodlands, waterfalls, glens and rustic 
bridges, is really one of the choicest parks in the 
country. Its chief merit is that in no sense does it 
resemble the ordinary park. The Botanical Garden 
part does not show the imprint of the landscape 
architect. It is the purpose of its managers to leave 
the paths as rugged as at present, and only the main 
arteries of travel will be macadamized and made 
easy for visitors. The Park is readily reached from 
the Grand Central Depot by the Harlem Road, and the 
visitor breaks his journey at Fordham for the Zoologi- 
eal Park and at Bedford Park for the New York Bo- 
tanical Garden. 

ln 1889, a committee of the Torrey Botanical Club 
was appointed with authority to procure such legisla- 
tion and funds as would be necessary for the establish- 
ment of a botanical garden in New York city. This 
cousmittee succeeded in securing the interest and co- 
operation of the city authorities and of many influen- 
tial private citizens. The provision of the charter, 
which was obtained in 1891, and was amended in 
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corporation securing by subscription a sunspot eas* 2} 
than $250,000, the Commissioners of Public Workiswere / 
directed to set aside and appropriate a portion of the ” 
Park land not exceeding 250 acres for establishing 
and maintaining a botanical garden and museum and 
to construct and equip within such grounds suitable 
buildings at a cost not to exceed $500,000. It was also 
provided that the grounds should be opened to the 
public daily without charge. The sum of $250,000 was 
raised by subscription, aud 
on July 81, 1895, the Com 
missioner of Parks appro 
priated 250 acres in the 
northern part of Bronx 
Park for the purpose of the 
corporation. About two 
years were then devoted 
to the preparation of the 
plans and the preliminary 
improvement of unsightly 
portions of the tract 
$500,000 for buildings was 
made available by vote of 
the city authorities in the 
summer of 1897, and the 
buildings were commenced 
about the end of that 
year. The result of the 
co-operation of the muni- 
cipal authorities and pri- 
vate individuals has prov- 
ed most satisfactory in the 
American Museum of Na- 
tural History and the 
Metropolitan Museum of 
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prise in Bronx Park in 
which the city is a partner will prove no less interest- 
ing and vaiuable to the citizens at large and to science. 
The section of the Park given to the city is adwmira 
bly adapted for the purpose of a botanical garden. 
It is not too far away to be accessible and is still out of 
immediate contact with the smoke and vitiated air of 
a great city. Every variety of growth finds a fitting 
habitat in the land reserved for the garden. There are 
broad meadows for the grasses, bogs for the sedges, 
flags and other plants, and clear running water and 
quiet lagoons for aquatic vegetation. There are tree- 
shaded lowlands for ferns and seattered rocks and 
ledges for mosses and lichens. The tract through which 
the Bronx River now flows will be left intact for the 
benefit of the students of forestry, and since Lorillard 
built a large stone house on the east bank of the 
gorge a century and a half ago, the trees have been 
almost totally undisturbed by the ax of the woodman. 
The popular features of a botanical garden are not 
omitted, and as soon as the visitor enters the ground 
he begins to see the labels attached to trees and 
plants throughout the garden. The various classes of 
trees and plants into which the garden is divided are 
termed ‘‘ plan 
tations.” The 





one cell and 
placed at the 
four corners of 
the entire af- 
fair formed of 
all the cells, 
and two eross 
pieces, one in 
front and the 
other behind 
to sive rigidity 
to the whole, 

It may be 
put together 
and taken 
apart in a few 
minutes with 
the _ greatest 
ease. After 
being taken 
apart, it may 
be rolled up 
and carried 
very easily up 
on a bicycle. 

It is so easily 
managed that 
any one ean 
send it aloft 
and maneuver 
it without dif 
ficulty. When 
it is in the air, 
it is so fstable 
t yards of string may be suddenly paid out 
it to fall. Finally, its sustaining 
<reat that, in a brisk wind, we have 
make it raise a dummy formed of a 
d's cletving and fixed to an umbrella. And yet the 
of very large size, its dimensions being four 
feet in length and breadth and 16 inches in depth, 
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THE MUSEUM OF THE NEW YORK BOTANICAL GARDEN. 


1894, was that a corporation should be established from 
which a board of managers was to be chosen, supple- 
mented by an ex-officio board of scientific directors to 
have the management and control of the scientific and 
educational departments of the corporation. The 
Mayor and the President of the Board of Commission- 
ers of Publie Works were also to be members. Upon the 


swampy forest 
land is being 
drained, but 
will be reserv 
ed as a forest 
area, as these 
forest features 
are considered 
of the greatest 
importance ip 
the general 
plan. West of 
this is the fru- 
ticetum, a pla 
teau consisting 
of 3 or 4 feet 
of loam rest- 
ing on a layer 
of ‘gravel 12 
feet or more in 
depth. This is 
divided into 
sections for the 
planting of 
shrubs accord 

ing to the fam 

ily and follow 

ing es far as 
possible a pa 

tural sequence 
and grading 
broad levels of 
greensward be 

tween the 
families. Beyond this are the bog gardens and 
the portion devoted to plants like the willows 

South of the fruticetum and bog gardens are 
some springs forming a bog. This bog is to 
be exeavated to a depth of 6 feet and converted 
into lakes separated by a longitudinal driveway 

There will be a water area of & acres when all the 
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various improvements are completed, irrespective of 


the Broux River. About the wuseam 2 acres of 
land have been reserved for ornamental purposes 


South of the museum is a glade devoted to the system 
atic display of a collection of herbaceous plants. It is 


a meadow intersected by a stream and bordered by 


trees 
In this space provision is made for hillside plants and 
those which thrive best in the shadow of woodlands 
Upward of 5.000 plants haye been set out and labeled, 
and already the plantations afford a valuable oppor 
yr atucds The Pinetum west of the herbaceous 


has been stocked with many fine specimens 


tres, spruces, €A0nG Mrcones 





The museum building is at present the most interest 
is 308 feet long, 50 feet 


building is designed in 


the Italian renaissance style, and the classic order used 
is limited to two stories because these are the chief por- 
tions of the structure and are thus appropriately mark 
ed im their external character, and the upper story is 
thus left susceptible of freer and more varied treat 
ment [The central feature is the dome of the reading 
room. whieh rises higher than any other part. The 
whole stands upon a basement which is wasked by the 
approaches and terraces ; thus the apparent height is 
lessened and t skyline varied without injury to the 


utilitarian interior The materials are of white brick 


and terra cotta 


with the ex 
ception of the 
maroie ec 

ulns. The 
principal en 
trance is on rhe 


first floor le 


so that all of 
the pudite nu 
seum halls are 
up only ne 


flight of stairs 
This is aecom 
plished b 
forming a ter 


race along the 


in¢eiimed ap 
proach. Til 
first floor 
the buaildir ge is 
devoted to eco 
nomie odotan' 
and the spec 
wens will in 
clude salbpies 
of barks, fibera, 
food, plants 
thuber, ete 
the object be 
ine to show 
the plant and 
tree and fruit 
or product at 
nil its Yyarious 


stages, TI 
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process of 


manu facture 


wit te ile STATION. 
trated either 

by charts and diagrams, or in some cases by models 
Such apparatus as a cotton gin will be shown on a 
small seale with e raw material and the varied pro 
ducts. On the second floor of the building is the Mus 


eum of General Botany where t ypes of each of the vari 


ous families wil! be shown The exhibition will be of 
a synoptic nature arranged with a view to pedagogical 
effect 

The third floor of the building is arranged for inves 
tigation purposes, with a library in the center. In the 
rotunda under the dome is the main reading room: 


adjacent is the stackroom, provided with metallic 


sheives capable of containing twenty thousand volumes. 


To the west of the library is the laboratory for plant 


em bryolog ind eytology. Adjacent to this is the 


general morphological laboratory the Director's 
office and a seminar room; adjoining and on the north 
west corner is a specially constructed room with green- 
house for plant physi ylogy. and an elaborate heating 


syste make possible to secure any desired tem 


perature Research rooms, chemical laboratory anda 
piotographic iaboratory are on the west side of the 
floor. At the end of the library there isa larce labor 


oe 0 a ae ee 
tory and Various research roo us Another east wing 


is Occupied with a herbarium shown in our engraving 
whieh is already equipped, as the large herbarium in 
Columbia University is in place with cases and speci 
mens in perfect order I s fitted up with oak tables 
and chair and is an ideal plaee for bot wnieal study 
Its contains between 600 000 and 700.000 «necimens 
In the library the Columbia 1 biversity Botanical 


Library will be installed in the course of a few weeks 
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and the garden has also acquired on its own account 
some valuable collections of books. The lecture room 
in the basement is practically complete and is arranged 
in the amphitheatrical form and will accommodate 720. 
In this room publie lectures under the auspices of the 
garden will be given from time to time on botany and 
allied subjects. 

Outside the museum building work is being carried 
on in the way of grading, planting, drainage, etc., vast 
quantities of porous tiling being used for drainage 
purposes, A 36-inch water main running through the 
grounds has been tapped for a 6-inch main, thus pro- 
viding an adequate water supply, for it is necessary to 
use vast quantities of water in summer in order to pro- 
wote the healthy growth of the plants. The power 
house is located directly on railroad and it will supply 
heat to the museum and the range of horticulture 
houses. A subway carries the steam pipes and electric 
wires from the power house to the museum. 

Opposi*e the museum and fronting the Southern 
Boulevard are the horticultural houses. When com- 
pleted they will be thirteen in number and will cover 
an area of 45,000 square feet. The central feature of 
the range is a pal house with a diameter of 100 feet, 
and it is nearly 90 feet high. From each side of the 
houses connecting wings 11#feet long and 30 feet wide 
will extend east and west. These houses have a cruci- 
form termination, being 84 feet wide, 16 feet high to 
the main cornice, 38 feet to 
the lantern cornice, and 46 
feet to the ridge. There 
will be various other con- 
greenhouses. 
largely 


necting 
These houses are 
eonstructed of glass and 
the work on them is pro- 
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ceeding very rapidly. Palins, ferns, and tropical fruits 
will form a feature of the taller houses, while one of the 
low connecting houses will cover a pond for the aquatie 
Heat will come from the power house which 
supplies the museum. The staff, which is 
already doing most efficient work, is under the diree 
tion of Dr. Nathaniel L. Britton, to whom we are in 
debted for courtesies in the preparation of the present 
The members of the staff are Dr. D. T. 
Macdougal, director of the laboratories, Dr. John K. 
Small, curator of the museums, Dr. P. A. Rydberg, as 
sistant curator, Samuel Henshaw, head gardener, and 


plants, 
garden 


article. 


there are other assistants. 
—-= +e, ae = » 
PHOTOGRAPHING LIVING FISHES AT SANTA 
CATALINA ZOOLOGICAL STATION. 
BY PROF. C. F. HOLDER 

The islands of the Southern California group, espe 
cially Santa Catalina, which has a town and wail ser 
vice to and from every day in the year, have long been 
an interesting field to the zoologist, the fauna being in 
many respects peculiar. The * Albatross” has dredged 
here, and donbtless the National Museum has a verv 
perfect collection representing the deep sea life of the 
adjacent channel and the that 
To place the 
representative forms of life here within reach of tie 
publie 


submarine 
reaches away from the various islands 


plateau 


students, and teachers, the owners of Santa 
Catalina Island have opened a zoologieal station and 
equipped it with a very creditable aquarium, so being 
able to present to the teachers of the National Educa 
tional Association, which met in Los Angeles, a fairly 





AND FISH PHOTOGRAPHED UNDER 
WATER. 
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representative collection of the marine animals of this 
region, few, if any, of which have beep seen or display- 
ed alive. 

The aquarium is on the beach at the little town of 
Avalon, which is 34¢ hours from Los Angeles. The pre- 
sent building is 60 by 20 feet with an eud room for pur 
poses of study. The tanks consist of one 60 feet in 
length, which can be used as a single tank or divided 
into ten or twelve compartments ; this faces the sea. 
In the center of the building is a shark tank, 40 feet in 
length, with one division. In one end of the room are 
several small tanks, while the west or land side is also 
occupied by a row of small tanks 3 by 4 feet. The 
water is pumped from the bay to large reservoirs about 
150 feet above, and from there runs down and is dis- 
tributed by the injectors which aerate the tanks. 

The conditions here are almost identical with those 
of Naples, only the climate at Avalon is almost perfect, 
the temperature ranging not much over 10 or 12 degrees 
between winter and summer; hence the dangerous 
changes which threaten some aquariums are reduced 
to a minimum. On entering the aquarium a tank of 
corals is first seen. Here is a beautiful branching sear 
let gorgonia brought up in the channel from 600 feet 
of water, a large and heavy branch of coral and an at- 
tractive glass sponge from the sawe depth. The floor 
of the tank is sandy and on it are the *‘sea pansies ” of 
the layman, or revellas cousins of the corals, throwing 
out long white polyps. The coral Dendrophyllia is 
seen here; the polyps when alive are a rich sulphur 
yellow. A line of small tanks follow, all tastefully ar 
ranged with living alge. In the first are two remark- 
able fishes known as ** drums,” from the fact that they 
utter a loud grunting sound that can be heard al! over 
the building though made under water. They are 
about a foot in length, the eyes directed upward, as in 

the case of the 
star-gazer, and 


on the lower 
surface and 
sides is a re 


warkable ar 
rangement of 
mother -of- 
pearl spots ap- 


parently like 
those of Sco- 
pelus, also 
found here. 


The next tank 
is devoted to 
the great key- 
hole limpet. its 
velvet black 
body conceal- 
ing the shell 


and in sharp 
contrast to the 
great yeilow 


foot, almost 6 
inches long, 
that is fasten 
ed to the glass. 

In the ad 
joining tank 
are young rock 
bass, their 
beautiful eves 
an interesting 
study. Then 
comes a tank 
of the smallest of the surf fishes—the shiner; a 
family group that was born here in the latter part of 
June. Like others of this family of fishes, they were 
born alive. The parents are four or five inches in 
length, and the young at present an inch and a half 
long. Each female gave birth to six or eight young. 
which were expelled tail first, and were at once capable 
of taking care of themselves, making no attempt to 
follow the mother, though they schooled. These little 
creatures are very tame and readily feed from the hand. 
The young males are beginning a unique courtship, 
which consists in penning a female in a corner and 
darting about her, pretending to seize food with open 
mouth and earry it to the demure female that remains 
in a given position. The male observed at this time 
drove off all rivals. The autamn--September and Oe 
tober—is the so-called mating time. In the following 
small tanks are young marbled morays, kelp fishes 
and some singular deep-sea spider crabs that were 
taken from a depth of six hundred feet. To all intents 
and purposes they are dead, so slow are their move 
ments, 

In the eenter of the hall is a long tank filled with 
macrocystis and various alge, in the center of which is 
a notable group, consisting of three or four marbled 
morays—hnge creatures of great bulk, veritable sea 
serpents, their mouths open, showing sharp fanglike 
teeth. Swimming up and down about them isa young 
sheepshead, rock bass, curious kelp fishes that mimic 
the leaves, and others. Two large sting ravs press 
their grotesque faces against the glass, pre voking 
much amusement from those to whom they ere new. 
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The most interesting features of this tank are the Port 
Jackson or borned sharks, the group comprising old 
and young, male and female andeggs. They are types 
of a very ancient race, and thrive well under all con 
ditions. The eggs are peculiar corkscrewlike objects 
of horn, which in the winter are washed up by every 
storm. Adjoining this tank is one containing bass and 
perch of various kinds, and next to this a larger tank 
with mussels and crayfish—-the local lobster. A smaller 
tank is given over toa giant of the tribe whose shell 
was thrown off but a few days ago. From here ex- 
tends a series of tanks whose occupants would delight 
the eye of an Eastern naturalist. Here is the king of 
the seulpins, so called, the great dink and marbled 
bullhead ; then a compartment carpeted with Serpulz 
of hues of the rainbow, their spiral breathing organs 
twisting and winding, disappearing and reappearing 
like magic. With them is the graceful Virgulia, 
dredged from the deep sea, dozens of interesting 
Terebratula, with pink shells and pseudo-skeleton 
within. 

Then comes a tank of young ‘** Garabaldis,” illustrat- 
ing the difference between old and young fishes in 
eolor. The adults are pure deep red, the young golden 
red, with blue splashes and dots so iridescent as to give 
rise to a popular local name, the “electric fish,” many 
fishermen believing that they have seen sparks and 
flashes from them. Here is a series of the Southern 
California sheepshead T. pulcher, froin the adult males 
confined in separate tanks to prevent them fromm fight- 
ing, to the young. The old fish is a striking object, 
its blunt head pure black, its lower jaw pure white, a 
deep red band in the central portion, and the tail 
black. The very young one is a pele pink with black 
spots on its dorsal and anal fins—a brilliant !tile crea 


ture. The next stage it is al! pink, the eye spots he 
ing disanpp ad; then in a larger fish some 4’ 
ome white , still iarger the etriyn bauds are 
airly outlined Followive 278 tanks oO large Diar 
ee! th big Calitornia red crab, the giant spider 
» of this coast, holothurians with plant-like breath- 


s organs, all decorated with the delicate kelps and 
weeds peculiar to this region. In a large tank is 
massed a school of angel fishes, and in a still larger 
one a mola or sun fish lazily fans itself. while several 
dogfishes from the deep sea and a yellow-tail nearly 
four feet long eye it suspiciously. 

In the jelly fish tank a Rhizostoma stretches away 
like a comet, and various delicate forms are seen, such 
as the torepods, a long chain of salpx, physophora— 
the latter one of the most beautiful objects seen here ; 
its rapid movements and lovely coloring assuring it 
much attention. Floating on the surface of several 
of the tanks are velellas with glossy sails and deep 
blue tentacles. The mollusks are extremely interest- 
ing. Perhaps the most showy, seen from time to 
time, and at short intervals, are pterotrachia and ca- 
rinaria, attaining large size, pteropods of several spe- 
cies, which cling to the weeds and are remarkable 
mimies, as doris, tethys, and aplysia, the latter feed- 
ing from the hand, taking the rich green ulva with 
avidity. 

Several species of haliotis cling to the glass or rocks, 
and a trochus sheil, covered with a deep orange sponge, 
moves slowly, while the marble‘dbulla, or bubble shell, 
leaves a curious silken web as its great foot glides 
along. A rarespinned murex, boatshells, avicule, 
oysters, mussels, ytilus, and others are seen feeding 
upon weed or kelp. A small tank contains a group of 
ascidians from deep water bottoms, forms with rough 
surfaces in strange contrast to the elegant salpe. 
Among the corallines are retepora and others, and the 
living polyps of dendrophyllia in sulphur yellow tints 
are fastened to various shells and the large tubes of 
worms. In the starfish tank is the large form, thir. 
teen or fourteen inches across,common here, a deep 
red starfish. Asterias and several snake stars, ophi- 
dium and others; the last named being difficult to 
keep alive. 

Among the interesting experiments here have been 
efforts to keep the deep sea “* rock cod,” and the yellow- 
tail, Seriola dorsalis. The latter is a very active fish 
and rarely survives longer than a week. They are so 
common that they can be frequently replaced. 

It has generally been considered well nigh impossi- 
ble to photograph the fishes. in an aquarium, but 
some fairly suceessful plates have been made here by 
Mr. N. Swenson, of the mottled moray, the chimera, 
the sheepshead and others. True, they are not so per- 
fect as could be desired, but are excellent when it is 
remembered that it isa difficult matter to induce fish 
to pose. The morays opened and shut their mouths, 
the sheepshead moved its fins. but the chimera was 
photographed without any trouble. The chief diffi- 
culty was in keeping out the reflections, which ap- 
peared as white spots. 

This is the first aquarium and attempt at-a zoologi- 
eal station in Southern California, and the first time 
the marine fauna has been seenalive. The exhibit has 
been visited last summer by many students and 
teachers of natural history, and the institution will be 
come a valuable adjunct to the school system of 
Southern California. 
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AN IMPROVEMENT IN FLUE-CUTTERS. 

The flue-cutter which we illustrate in perspective 
and section was invented by Mr. Philip J. Kruger, of 
Greenville, Iij., to filla want for a device by means of 
which a flue could be cut at the inner side of the sheet 
without forming a bur, thus leaving the flue in perfect 
condition to have a piece welded on the end, so that it 
could be used again. 

The cutter comprises a central screw-shaft provided 
with inclined channels to receive the ribs of the cutter- 
earrying head. Owing to this arrangement the cutter- 
head is free to rotate with the shaft; and the shaft has 
longitudinal movement through the head. Cutters 
carried by the head are adapted to be moved outward 
by a Jongitudinal wovement of the shaft and inward 
by a spring. The shaft is mounted to rotate in a 
sleeve on which clamping-blocks are supported by a 
spring-ring. On the sleeve a ring is mounted for fore- 
ing the blocks outward, which ring is in turn forced 
longitudinally by a nut engaging a feed nut on the 
shaft. The abutting portions of both units are en- 
gaged by a locking collar. A second sleeve removably 
engaging the shaft but rotating therewith has ratchet- 
teeth on its outer side, which may be engaged by a 
suitable tool to turn the shaft. This second Sleeve 
brings the torsional strain upon the shaft nearer the 
cutters than in most similar devices. 

In operation the cutter is placed sufficiently within 
the flue, as shown by dotted lines in Fig. 2. By rotat- 
ing the sleeve-nut, the sleeve-ring is forced forward, 
causing the clamping-blocks so firmly to bind against 
the interior of the flue that the slightest mov ement of 
the sleeve and connected mart: | i hen | 
rotetir ) aft, to move inwardly 
nonels will gradually force the 


are carrie i und with 


\Ljccted nis cutter to severe tests 








KRUGER’S FLUE-CUTTER. 


and has found that flues can be cut with a gratifying 
dispateh and facility. 


———— ae 


ee ee 
Water-Plauts as Land-Winners, 

In The Naturalist for August, Mr. Albert Henry 
Pawson makes a brief contribution to the study of the 
influence of water-plants on the land surface. ‘* There 
are several ways in which these plants tend to dimin- 
ish the water-space and to increase the dry land. By 
their own decay they form vast masses of vegetable 
soil in shallow waters and on water margins; by oc- 
cupying running streams they moderate the flow of 
the current and give it time to deposit its silt ; by their 
creeping rhizomes and spreading roots they fix the 
bed of astream and prevent its being scoured and deep- 
ened by floods, and again in times of flood they serve 
as a sieve or strainer, arresting all floating and much 
suspended solid matter.” This is indeed a familiar 
theme, but the author discusses it with freshness and 
with appreciation of its dramatic interest. ‘* Inch 
by inch, as the result of this accumulation and decay, 
the land creeps in upon the mere; more and more 
solid grows the edge ; the aqueous plants retreat from 
the now shallow margin, the terrestrial plants advance, 
finding firmer footing ; the sedges and reeds crowd on 
their floating neighbors which need space, and cannot 
endure the shade; these, too press forward, and the 
open water grows less and less ; ‘it is invested on every 
side, and it is plain that its complete subjugation is 
now only a matter of time.” It would be of interest 
to procure some actual measurements of the amount 
and rate of land-winning, and to study in minute de 
tail the elimination which proceeds as the mere is 
closed up. 

——_—__ — — ~> +0 +e — 

A BLUE grotto like that of the island of Capri has 
been discovered on the shore of the promontory of 
Skinari on the Ionian island Zante. The entrance is 
from the sea, and is larger than in the Capri grotto, 
but the interior is smaller. Fishing boats can make 
their way in when the water is calm. 


Gorrespondence. 








A Suggestion to High Speed BRailroad Engineers. 
To the Editor of the SCIENTIFIC AMERICAN 

Railroad engineers who travel at a bigh rate of speed 
are painfully aware of the pecuiiar and trying effect 
upon the nerves of the eyes, caused by objects on the 
side of the tracks which in effect flash by them, and 
distract the gaze, which should be fully concentrated 
straight ahead. 

To obviate this, and at the same time relieve the 
strain on the optic nerves caused by these distracting 
influences, let the engineer wear a pair of short tubes, 
say of about three-quarters of an inch in length and 
painted a dull black on the inside, over the eyes. 

These tubes could easily be constructed of some light 
substance, and made to fit like ordinary spectacles. 

Besides the restful effect these tubes produce on the 
eyes, they at the same time render the vision won 
derfully clearer by cutting off all diverging rays of 
light. ARTHUR SMEDLEY GREENE, 


Port Jefferson, L. I., November 9, 1899. 





The Funafuti Expeditioa., 

The Funafuti Boring Expedition has very recently 
led to the rectification of a common ethnographical 
error, and the discovery of an interesting fact in zoo- 
geography. In the wonograph on the atoll of Funa- 
futi published by the Australian Museum, Sydney, 
Mr. E. R. Waite referred toa large undetermined fish 
Oil-fish Wenand Loe 
rhupt i be Lee 


et and w 


wave iwaay 


rid we! 
66 pound Phe na uperstition 
in regard to | Bele: every portion of it is edible, even 
the head and bones when cooked turning iito a rich 
mass of jelly. The flesh of the Paiu, if left uncooked, 
never putrefies ; it simply dissolves into a colorless and 
odorless oil. Perhaps the great regard the natives 
have for it is due to the fact of its being a rapid and 
powerful purgative. It is a deep-water fish, and is 
usually caught at a depth of from 120 fathoms down 
o 200 fathoms ; the fishing is only done at night. The 
Palu fishing hook has been described by Mr. C. Hedley, 
who points out that this large hook, which is widely 
distributed in the Central Pacific, and may be seen in 
most ethnographical collections, has been deseribed by 
all authors as a “‘shark-hook.” The last expedition to 
Funafuti has been fortunate enough to obtain a speci 
men of this fish,and in an appendix Mr. Waite has 
solved the riddle, and found that this mysterious fish 
is the well known Ruvettus pretiosus, which hitherto 
was known only from the North Atlantic, and whose 
recorded range is now enormously increased. The 
Escolar (Atlantic name) has been taken at depths as 
great as 300 and 400 fathoms, but can be taken only 
at night in September and the early part of October. 
—Nature. 

- 1 owe 
The Current Supplement. 

The current SUPPLEMENT, No. 1248, is a most inter 
esting and valuable one. The first article deseribe» 
“A Unique Departure in Engineering Education.’ 
The article illustrates the ceramic school of the Ohio 
State University, of which Prof. Edward Orton 1s the 
director. It is accompanied by illustrations showing 
the work being actually carried on. ‘*Causes for the 
Adoption of Water-Tube Boilers in the United States 
Navy” is by Rear Admiral George W. Melville, Chief of 
the Bureau of Steam Engineering, U. 8S. N., and is an 
important paper dealing with the advantages and dis 
advantages of such boilers. “The Modern Armor 
Clad” is the first installment of an article iliustrating in 
detail the actual construction of a battleship or armor 
ed cruiser. “ Designs for the ‘ Denver’ Class of Sheath- 
ed Protected Cruisers” is by Rear-Admiral Philip 
Hichborn, Chief Constructor, U. 8. N., and gives in 
detail his views regarding the class of cruisers with 
which our readers have already been made familiar 
* Krupp Armor-Plate ‘Tests ” deseribes important tests. 
‘Effect of Hydrocyanic Gas upon the Germination of 
Seeds” is an interesting paper by C. O. Townsend 
“A Problem in American Anthropology,” by Prof 
F. W. Patnam, is concluded. ‘The Explosive Side of 
Acetylene” is by F. H. MeGahie. 





Contents. 


(Illustrated articles are marked with an asterisk.) 


Acetylene, explosive features | Heavens in December ASS 
eee : * me Inventions, index of we 
Africa, futore of* . 353, & Inventions recently pate: nted ws 
Antidote new a Kite, cellular* . wo 
Automobile news 358 | Naval programme . 
Botanical garden* . be 4 a | Nicaragua Canal, Congress and 44 
Bridge. cables of the new *% Notes and queries... 33 
“Columbia” in Buropean waters st Patent Office Gazette. large st... 237 
Cork, compress | Physics in chemistry. experi 
Crystal Palace repairs to x ot ments in* Bi) 
Dawson. death of Sir William. 355 | Pictures, new process for repro 
Electrical notes its ducing 67 
Engineering notes * Plants. dwarf. habits of 361 
Error, a gross..... %e | Plates, new process for Bal 
Fish hotographing muon? #2 | Railroad engineers - 38 
Flasblight device*.. 387 | Science notes soy 
Flue cutters* - .. . 8 | Supplement. current SRS 
Fruite, American... .. 8&5 | Tidal bore at Moncton" Ke 
Fulton, monument to 355 | Torpedo boat speedt........ 368 
Funafuti expedition omsé subseers 38 | Tropics, existence in 35 
Gas Oxplosion®. ...... 6... ..ceceenee 367 | Water plants as land wianers S65 











364 


Scientific American. 


DECEMBER 2, 1899. 











— 























PATENTED INVENTIONS. 


Implements. 


RECENTLY 
Agricultural 
riVATOR, 


By reason ol 


Dante. G Burknarpt, Dayton, 


the proved construction devised | 


CUL 
Wash 
by this inventor, each of the 
an be rndependently adjusted, 80 as to en- | 
lower the other eud of the ma- | 


ground or supporting wheels | 


of the machine 


able the driver to raise or 
chine-frame or both ends simultaneously. The frame is 
vebt and simple and te constructed of wood or angle- 
stee! 

REVOLVING SULKY HAY-RAKE—Awmos R. Biack, 


Parkda Colo The rake ie designed speedily and 
cleanly to rake heavy crops, damp hay, or green alfalfa 
In connection w ve wheels, a revolving sleeve is used, 
to which spr ike-teeth are secured, which are adapt- 
ed to bear on the ground. Rigid, radial arms are fixed to 
the sleeve 1 r mechaniem is adapted to bear on 
the arms, thereby temporarily imcreasing the pressure 
and tens th 1a action 

COVER FOR HAYSTACKS.—Samvuet G. Rayt, 
Tunts, lowa Thi cove for hayetacks ie formed of 
separable sections provided with stringers projec ted be 
youd ec of the sections and reepectively running in the 
planes immediately ad mg the Manes of the stringers 
vf her = of hav eral engagement with 
the «tri rs he secti The sections may be 
justed to for i et iny size desired 


neering Improvements, 





REVERSING-.VALVE FOR ENGINES ALoys 
Harenxawr. f «bury, Prussia, Germany The method 
f reg iting the spe umd work of the reversing rolling 
mili engw * imperfect, becanse the high-pressure steam 
cannot be utilized as much as possible by allowing it to 
expand The present invention employs a sliding-valve 
vith Allan's lrick’s channel and provides a second 
2 , aten norte vA box or cylinder besides 

- he firet « ximite high pressure 
r when the engine ie running as 
econd set serves to acmit the steam to 
reing the engine should the cranks | 
favor positior The shding valve works 
¢ first or the second set of steam-ports | 

PIANO ACTION.—Jom~ H Betws, Lawrence, Kans 

Heretofore the only yielding of the mechanism of a 


pranoferte action has been due to the slight condensation 


which takes place in 


different parts To 


at points of contact be 
the 


the fe ised 


tween the ivold this objection 


mventor nterposes a epring between any two parts of the 
action and tranemits motion from one of th parts to the 
other The spring moproves the touch by making the 
action more intde under pressure the durability of 
the imstrument is increased by preventing the severe 
shock which many parts are compelled to bear in the use 
of the old constractior and the tone 8 improved 
CUPEL-MACHIN! ALeenr ( CaLkins, Los 
Angeles Cu In assivying by cupellation, the alloy of 


precious metal is placed in a shallow veseel made of 


seh and te heated in a current of air which oxidizes 


yore 

the lead and other impurities and allows them to be ab- 
sorbed by the vessel of bone-ash. This machine is a| 
new, practical device for rapidly compressing the bone. | 
ach inte the form of cupeis and shallow vessels The | 
machine comprises a planger jointed toa lever having 
two separate fuicra-bearings, one of which comes into | 


action during the first part of the stroke to give a power 


ful compression, and 


the other of which comes into 


action during the last part of the same stroke to dis- 
charge the compreseed cupel | 
RAISING OR LOWERING APPARATUS FOR 
MINES. ET Davip Davy. Broomeroft, Parkhead 
Engtand rhe t thon comprises an elevator com- 
poeed of a pair o pdless chains having cages slung 
wrefrom Guices cauee the gages to deviate from the 

" f the charns and to assume & position midway be- 
en the ascending and deacending members of the 

* on reaching the landing stage at the top and bot- 

moot the shaft The cages hence remain for a enffi- 

, period at the dead point« of their motion to permit 
therr being loaded and uniosded although the chains 


coo Upoe if 


DRILL FORGING AND SHARPENING MACHINE 

Wriaw Jd Evans Batte. Mont The device consists 
of tuo forming-dies nposed of a tenoned block hori 
wonially chan: | acroms ts work wce, the bark wall 
of the pone! being sloped to wile yward the rear 
em 4 failer projection ie located on the lower edge of | 
the wking face of the die and has ite upright face 
sloped from the rear forwards To renew the cutting 
edges it * necesear niy to heat the drill body and intro 
lace it between the drvee so as t enter tw f the dril 
wings the channets The reciprocation of all the dies 
spreads the winge at their free ends w normal width. and 
at the same thme ebarpene tl dail etiges The drill ie | 
changed| in posivor rotation #0 a8 to bring all the 
Wings suCcceRsty nto the chann 


KRallway-Appliaaces. 


LOCOMOTIVE BOILER 
Jn. Munhattan, New York ett 


CoRNELIVG VANDERBILT. 
f thie 
t Ww resist the 


It te the object « 


invention tf only t enable the botk 





airaie dae to expansion and contraction. but alan to pro 
vide a more flect heating surface #o as to obtain a 
ery raped generation of steam. Thie end is attamed by 
he ue 7 #2 apectal fire.box viimirical in crow section 
anit | ecventricaily in a fire box section. The nm 
‘ } fir ” ine ~e | wrn, ated The axie of 

he f . ecu ined to the horizontal to reduc 
“par welhow re-box line at the rear end 

t ’ he yard end of the fire-box ix 

merged to a less extent than the rear end so as to in 
tease the effective becting-surface nod obtam the rapid | 
generation of «t nuioned } 

Wiscellane Inventions, 

SHOULDER-BRACES AND SUSPENDERS FoR| 
STOCKINGS -E.vew Roses Lancaster Gate. Lon. | 
don W Raglan Thee combined shoulder. braces 
amd easpenders for etockings ther objecta of chil. 
dren's and ladice’ wea sppare!l falfil the function of 
a shoulder. brace calculated to promote an erect carriage 
without caceing discomfort The device ie readily ad- 
justable to suit figures of different degrees of fulness 


—_——_——— 


and height and is capable of yielding to all movements 
of the body. 

GAUZE-CARRIER.—Cuwton Tyne Cooks, Hutch- 
inson, Minn. The mventor bas devised an metrument 
especially designed for introducing gauze tnto cavities of 
the buman body for the purpose of drawing away fluids 
contained therein. The mstrument will rapidly, firmly, 
and in many cases painlessly pack gauze into cavities 
and wounds in such a manner that the ganze will not 

come into contact with the superficial walls of the cavity 
anti! it reaches the desired point. The gauze is thus in- 
| troduced aseptically. 

TEMPER-SCREW.—James J. Davin, Washington, 
| Pa. The invention avoids the necessity of the set- 
screw generally passed through the clamping-socket as 
the only means of holding the rope or cable while drill- 
The swivel-bar is directly linked wo the 





ing oil-wells. 
/c -socket or clamp-socket, 
pendently connected with the ewivel-bar, 
lare so fitted in the socket that they will 
against lateral movement and may be quickly placed in 
position in the socket or removed therefrom. 
TEMPORARY ACCOUNT-BOOK. 
Hamitton, San Diego, Cal. The 
account-slips or the like in 
readily found at the end of a 
up. The book com- 
The auxihary leaves 
the alphabetical 


The clamps 


receive loose alphabetical 
order 80 that they may be 
|} month when the ledger is made 
| prises main and auxiliary leaves. 
| properly indexed serve to subdivide 
lindex so that the 
whose surnames begin with the same letter can be sepa- 
rated as much as poraible 

FOLDING-SEAT. 
Derve, Washington, N. J. 
simnall 
ed as to be readily folded and packed in a small space 
The legs of the seat are somewhat S-shaped 
disposed in pairs, the 
approximately night angles and being pivoted and locked 
together A rong at the pivotal points conneets the 
pairs of legs 


cross-pieces from which the curve. seet, is stretched. A | 


folding detachable back, suitably braced, forms part of 
the seat, and may be thrown into or out of use. 

APPARATUS FOR EXTRACTING PRECIOUS 
METALS FROM ROCK, SAND, ETC.—James F 
Latimer, Toronto, Canada. The apparatus consists of 
a receiver having a hopper bottom provided with a valved 
Mounted on the receiver and 
having a contracted opening in its top, is a cylinder 
provided with two outlets and one inlet. Water admit- 
ted through the inlet rises through the warrow opening 
in the bottom of the cylinder and passes ont through the 
outlets carrying off the hghter impurities and scum at the 
top and the heavier ones at the bottom, while the gold 
or other ore falls mto the hopper of the receiver. 


outlet and a valved inlet. 


Wusiness and PWersonal. 


The charge for insertion wnder this head w One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear m the follow- 
ing week s issue. 


Catalogue free. 
Newark, N. J 
Samples free 


Marine Iron Works. Chicago 
For hoisting engines. J. 5. Mundy 

“U. 8." Metal Polish. Indianapolis. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co.. Chagrin Falls, 0. 
Machinery designed and constructed. Gear cutting 


The Garvin Machine Co., Spring and Varick Sts..N Y 
Full 





and the rope-clamp is inde- | 


be secured | 


account-slips of different persons | 


~Henry 8. Kipp and Micnaet H. | 
This invention consists of a | 
light seat provided with rockers and so construct. | 


and are 
legs of each pair crossing at | 


"he legs are also fastened together by two | 


lon 





| 


SANITARY ATTACHMENT FOR TELEPHONE | 


Wits Lenperora, Manbat- 


This simple 


rRANSMITTERS 
tan, New York city. 
clamp it on the front of an ordinary conical transmitter, 
Three wires project forward from the ring forming a 
eage 
may be removed and destroyed after the telephone has 


been used 


LAMP-CHIMNEY AND MEANS FOR 8U proms. | 


ING SAME.—A.zert 8. Newsy, Kansas City, Mo. 
The invention, which is intended for lamps with in- 
candescent manties consists in surrounding the burner 
with an asbestos band having indentations in the 
bottom of the chimney where it contacta with the asbes- 
tos. By this arrangement the chimney is held firmly on 
the burner and is not lable to break from contact with 
the heated metal, while the descending rays of light are 
not obstructed, as in the usual burner. 


CALENDAR ATTACHMENT FOR PENHOLDERS 
OR PENCIL-CASES.—Gegoneet N. Vrranorr, Sophia, 


| time between chargiog, a larger size of cell. 





Buigaria. The invention consists of a circular metallic 
case that can be slipped on the end of a pen or pencil, ir 


which case are three drums on which are marked the day | 


and month. The drums are rotated by 
turning serrated disks, A fourth drum carries a tape on 
which is printed a miniature calendar. 
STRINGED MUSICAL INSTRUMENT. 
Phillipadale. R.1. The 
pear-shaped body and a hollow handle with a finger- 
board on its face fitted with the usual string-tightening | 
keys. A U-shaped knee-rest is attached to the bottom | 
am! a hand-rest is placed beside the strings at the bridge, | 


of the week, date, 


PRANK L, 


PaTcu instrument has a flat 


which projects slightly over the opening in the 
body A set of springs on the bottom of the bridge 
project a short distance parallel to the striags and carry 
on thetr ends a traneverse-red provided with small 
bal bs By tilting the instrument properly, the balls 
are brought into contact with the strings and give a 
tremalo effect. By making the handle hollow, the vi- 


brating power of the instrument is greatly increased. 


FIRE-ESCAPE. —Tromas J. Nicwors and Harry N 


;} and Magnetism.” 


you recommend ? 





Manchester, Va. ‘he apparatus consists of 
In the conical 
bottom thus formed is placed a small windlass upon 
The rope 
pulley on a bracket fastened to the 
floor of the car. end of the 
provided with notches in which a 
brake-shoe 


TeNNILLE 
s circular car tapering beneath a flooring 
which a rope is wound. end of the passes 
over a 
und is secured to the One 
windlass drum is 
bolling-dog may engage. and an automatic 
dram. The descent 
button in the floor with the foot 
brake can be regulated by the pressure on the button 

ADVERTISING-APPARATUS.—James C. Powett., 
209 Eiwhth Avenue, Manhattan, New York city, The ob. 
ject of this invention is the displaying of a series of adver- 
The invention consists 
of a square operating shaft hong horizontally at the top of 
the frame and driven by a clock-train. An endless apron 
consisting of slats suepended from the operating-shaft 
carries a series of advertising banners connected at their 
ends 60 a* to form an endless belt around the apron, and 
flexible connections are provided between the middie of 
the and the apron, so that the banner, when 
(lisplayed. drops saddenly into view. 


also operates on the 


The 


pressing a 


Using sheets at stated intervals 


banners 


Note —Copies of any of these patents will be farn 
ished by Munn & Co for ten centaeach. Please state 
the pame of the patentee, title of the invention, and dale 
of this paper 


building | 


| ofl) engine may be run? 


| @ bove , ~eli 
is made by | power at above speed, what size cylinder and length of 


| 


Ferracute Machine Co., Bridgeton. N. J., U.8. A 
hne of Presses, Dies. and otber Sheet Metal Machinery 

[#" Machinery for R.K. contractors, mines, and quar- 
crushing. excavating etc. 
or 2d-hand. Write for list. Wills Shaw Chicago 


| ‘he celebrated “ Hornsby-Akroyd” Patent Safety Ot 
Engine is built by the De La Vergne Refrigerating Ma- 


| ries, for hoisting. pumping 


| new 


Ronert W chine Company. Foct of East 138th Street. New York. 
book is designed to ° 


The best book for electrimans and beginners in elec- 
Experimental Science.” by Geo. M. Hopkins. 
publishers 361 Broadway. N.Y 


tricity is “ 
By mail $4 Munn & Co 
Ten Weeks for W Cents. 

That big family paper, The Illustrated Weekly. of Den 
ver, Colo. (founded 1800), will be sent ten weeks on trial 
for MWe.. clubs of six, We.; twelve for $1. Special offer 
| solely to introduce it. Latest mining news and illustra. 

tions of seenery, true stories of love and adventure. 
AM. Stamps taken. 

tu? Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 


Address as above and mention Sci 














PON DENTS. 


HINTs “<u COURAGE 
Names and Address must accompany ali ietet 


or no attention will be paid thereto. Thies ww for ow 
} information and not for publication. 
Reterences to former articies or answers should 
give date of paper and page or number of question. 
wiries not answerea in reasonable time should 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor ‘ reply to ail either by lettes 
or in this department. each must take his turn 
Buyers wishing to purchase any article not advertised 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal than general interest cannot be 
expected without remuneration. 
—— American Supplements referred 
may be had at the office. [rice 10 cents each. 
geeks referred to promptly supplied on receipt of 


invention consists | Wimerals sent for examination should be distinctly 
of a wire frame having a ring and bent arms which 


marked or labelec 


Can you furnish 


(7764) N. E. R. asks: 


in which is inserted a temporary paper cone which | any papers on the construction of accumulators or stor- 


| see batteries for 110 volt incandescent lighting? A. No 
different accumulator is required for this purpose, only a 
larger number of cells, and, if the surface is for a long 
A practical 
storage cell was described in Suprtement, No. 1195, 
price 10 cents, We do not however recommend amateurs 
to undertake to bnild a storage battery for the sake of 
saving money. It is probably cheaper and certainly bet- 
ter to bay from regular dealers a well-made battery. 


(7765) F. A. M. asks: 1. How ean I 
coat the iron tip of a circuit breaker that dips in mercury 
cup with mercury? A. Try rabbing the clean bright 
iron with bichromate battery solution, at the same time 
applying the mercury. Better replace your iron contacts 
with platinum, and the trouble will disappear. 2. What 
book have you on alternate currents that deals with its 
relation to impedance and capacity in series and parallel? 
A. The best book for a beginner in electric science to 
read is Thompson's “ Elementary Lessons in Electricity 
Price $1.40 by mail. 3. Also, what 
work of reference on chemistry, organic and inorganic, do 
A. We recommend and can supply 
* Chemistry, Organic and Inorganic. With 
" Price $4.50 post paid. 


B. asks for the plans of a 1 


Bioxam's 
Experiments. 


(7766) C. 


| horse power motor to be ran on a 500 volt current. A. 
| 


We have no plans for the motor you describe. Such ma- 
chines present special difficulties in construction, with 
the insulation, for example, so that they are beyond the 
resources of the ordinary amateur. We should aot ad- 
vise the attempt to construct one, except in a well- 
equipped electrical shop, in which place our plans would 
not be needed. 


(7767) C. L. W. asks: Have the phrases 
“as many again.” and * twice as many ” the same or dif- 
ferent meanings ? A. These two phrases have exactly 
the same meaning, as a reference to any dictionary will 
show, 


(7768) J. P. 8S. asks: What is the high- 
est practical speed at which a one horse power gas (or 
To obtain one effective horse 


stroke must be used? Also to what per cent should com- 
pression be carried? One explosion every two revolu- 
tions. Would itbe necessary to use a water jacket on 
cylinder, or will corrugations exposed to air be sufficient 
for cooling? What will be the approximate average pres- 
sure, using gasolinefor the explosive mixture ? A. All 
speeds up to 1,000 r. p. m. have been claimed by makers 
and operators of explosive motors. The higher speeds 
may have been realized when the motors are running 
light or not doing work; 300 to 500 revolutions per 
minute ia our experience with such motors doing normal 
work with compression about 40 pounds per square inch. 
The size of cylinder varies greatly. according to the re- 
quired speed; say from 4x5 inches to 5x6 inches. Water 
jackets have been dispensed with where air can be util- 
ized over ribs on the cylinder for increasing the surface, 
mostly for vehicles, An average pressure of from 40 to 
6) pounds may be reazed by the proper vaporization and 
air mixture. 











INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
NOVESIBER 21, 1899. 
AND EACH BEARING THAT DATE. 


| See note at end of list about copies of these patents. ! 











Advertising hitching post, Coleman & Ritche 637 322 
Air and utilization thereof compreamion of, 
tee & McCutchan ex eo. 637.661 
Air brake. J. J. Nef ous 657,046. 657.647 
Air cooling device, T. H. Gore 97 S83 
Air for motive purposes utilization of ‘com 
pressed, Pettee & McCutchan -. -» GBT 
Air or gas compressing pump. H. EB. Ludwig 637.516 
Alarm. See Sarat a 
Amalgamator, L. C. Park 637 482 
Antes. apparatus for treating diseased. H 
ee 637 389 
Antes uc gerice, for sound transmitter mouth 
- W. Van Alstine....... 637 538 
pe + AO, H. W. Dyer.. 637.241 
Atmospheric burner, 7. _J. Litle, dr 637.288 
Axle box guard, car. yi Patten... ........ 657.280 
Back pedaling brake. “B Simons 6 742 
Bag. See Coal bag. 
Bag holder, J. Hagstrom 637.248 
Bail ear, F. R. Johnson et al.. 637.467 
Balance. weighing. J. 8. Brown.. —nanhe (37.746 
Bale compressing press, A. Baldwin 637 4) 
Ball makirg machine, W. H. Cox 637 S72 
Band fastening, W. KE. Davis ................006. 687,239 
Barber chair. F. De Fontes : cnsndabqenst. Ge 
Barre! handling device, |. E. Ludwig _ 637,738 
Barrel washing and rinsing apparatus. A. Kra 
disch.... panralanititaid --. GIS 
Battery. See Galvanic battery. 
Battery plates, apoarates ¢ for vapentne: cocendary. “ 
H. Leitner ; 637.625 
Bearing. ball, A. “ 637 329 
Bearing for roiling — k, side.C M.T Sengess 637 536 
Bed, folding. G Sanor 687.670 
Beef splitting machine, Tower & Baue 637,490 
Beet loosening and topping device, ‘Parker & 





ND, o.oo cscs. se eters: - ++ o90s>6eseene 
Bell, bicycle alarm, Mossberg & Brink 

Beit, L. Schmidt... ‘ ‘ 
Bicycle brake, E. 8. Leaycraft. 

Bicycle bandle bar attachment, H.T aren. mr 
Bicycle support, W. H. Hart, Jr. ; 
Bicycle trainer, J. 9 Hilty 
Bicycle, tricycle, etc., Cooper 
Binder, H. vise... pucessrecereeeseeeeeceenss 
Binder. temporary, PT WEGUERccs ccnedss Kees 
Blast furnace, gas, D. Tschernof 
Block. See Last block. 



















Boiler. See Watertube boiler. 
Boiler bracket, H. L. Wilson... 687.542 
Book and Lem pora! uncer. sales. A. &. Abbott. 637.493 
povens toes. L. ~~ “ A a 637.640 
Beetle ng and s' a me ‘machines. crown 
placer for, F. O. Woodlar 637.316 
Bottle, jug. jer, or similar vase with a neck, H 
B. Handley... oi cvnnee noo cece cece cere veeees 637.459 
Bottle, non- refillable, G. W. Adame... soos. GR1.78 
Bottle, non-refillable, J. Coibassant.. ke -+» RZ 
Bottie or other vessel, Ragot & Berlize cucveee GIA 
Rottle stop — machine, A. A. Pindsiofte 637.408 
Box. oe per box. Spool box. 
Brake. “air brake. Back daling brake. 
Bic oe brake. Car — indmi!) brake. 
rick, Grayson Ts 1 6beas suoaaphnssadebene 687 382 
room. W. Fanckbomer... .................. 637 428 
room brace, Sabletrom ‘& Murdock 637,287 
room handle, spring, M. L. Rison... .. 687.668 
e e - 7.270 
. 67.680 
637.2 
. B73 
637.522 
Buildings, electric protector for, J ee eeeben . 7409 
Burglar alarm for windows, Baum. 637 318 
Burner. See Atmospberic burner. Gas | burner, 
— vaporizing attachment, F. BE. & F.O. Suae- 
cd aiinn, ERR Mea R Eat e646 neath oqasccrucseses 637.428 
Button. L. A. Platt... tteeeeeeeceeeeeees : 485 
Button, collar or cuff, PEE, CRUEL, 6 ccepincescokus 687 233 
Button, upholsterer’s, C. 8. Bilis...............666. 7m 


Cabinet, kitchen, F. O. Goodale... 
( _ hauling or wanted emenes,' C.F. - Mateb 


Candlestick, ‘J. Schaffer 

Car oe. yey horizontaling | device for 
F. Burger .......... 

Car crake. “e Cc. Ernest.. 

Car construction, steel, L. R. Me arom. 

Car fender, H. Bick.. ond 

Car fender, A. M. Bowers 

Car fender, Gardam & Hull 

Car for transporting fruit or ‘vegetables c gr 
Nieols, Pape 

Car wheel, Turowski & Zarski........0 00.2. ...... 

Carbid cartridge, T. G. Turner, ... 

Carrier. See Cash carrier. Parcel carrier. 

Cartridge reloading tool, W. H. Gripman.. 

Cash carrier, Gremmels & Keller... 

Castings malleable, rendering tron, J c. 

Cement to fabrics, machine for _apoiving, Sellers 
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croft o2vsedes és . BIA 
Centrifugal machine, L. Hir sex + 7,258 
Chair. See Barber chair. Roe king chair. 
Chair seat, spring, M. L. 4 aed sreenaa & 637 067 
Chareoal point, creosoted, EK. R. Tait 637 308 
Churn, 8. Smith ha anicite 637 425 
Churn dasher, KB. R. Franklin 687.452 
Cigarette wrapper, C. M. Richmond.. 637.419 
— breaker, D. L. Moore, Jr 637,474 


Clamp. See Seat clamp. 
Clasp. See Garment aap. 
Clip. See Mat botding clip 
Clip or fastener, E. T’. b+ 
Clock, electric, F. 
Clock, programme, i. *. "orden. ‘ 
Clock, programme alarm, J. L. Hall 
Cloth cutter, P. Howe. . 
Cloth cutters, etc., takeup mechanism for P 

Howe... 
Clothes line fastener and bolder, E. whos Sones 
Clothes pounder, H. O. Soper . 
Coal bag, J. 8. Seully.. 
Coffee pot attac bment, percolating ae xy Palm 
Coin controlied mechanism Schlu 
Coin operated device, J. ¥. Blake. 
Coke loader. . Stammiler......... 
Coke, making, J. Hemingway shsecveres 
Conveyer, bucket, J. M. Dodge. . 
Corn hasker and fodder sSredder. combined. R. 
. Swarthout........ 
Corn husker separating mechanism. W ‘Guten 
st 
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sosttor 637.7 
Corn, machine for eveing 6 silk from cut ° 8 
- aaa 687 587 
Corn sheller, L. G. Berry ' 7.8 
Cotton S other machines sliver receiving “can 
for, Ward & Curt . 687486 
Counter rolling ho J. H. Stewart. . ae 
Coupling, See Shaft iF Sor Tool coupling. 
Cover, cooking utensil), F. E. Morrison 637.643 
Crop thinner, C, H. Giles.... .. ree ereceees GRU ABR 
Cultivator, C. M. Durnell . GBT 
Cultivator or grain drill tooth T. J. Howe et al... 687.390 
Cutter. See Cloth cutte 
Cycle locking device, F. v illiers-Stead........ 687.433 
Cycle pedal, Pedersen. 637 657 
Damper for furnaces. stoves, ete, F. A. Magee 637,271 
Decoration and ornamentation, ‘surface, A. E. 
Meyer.... 6 
Delivery ap rats, coin freed, H. R. Cottrell. 687,230 
Dental han . L. James « O37 
pease impression pA, H. D. Ongood © 657 480 
Desk. .. Crowell . 7.3 
Display cabinet, T. Su . 
Display device, Deem ‘< Minsker . 7M 
Dock crib, A. D. Garretson 637.726 
(37.677 


Door sheave. adjustable, C. Shively. 

Door spring, M. C. Bersted 

Drawing machines, rubbing oo for worsted. A 
Wostenholme s . 


_—. See Lumber drier. 

Dynamo driving mechanism. J. L. Creveling 7,711 

ectric motor, alternating current, C. L. nom 
qvist ~~ . TY 
Blectricai house wiring. KE. T. Greenfield. 37 457 

Electrolysis, process of and apparatus for disso. 
clating substances by, G. H. Pond.. . BA 
Electroplating apparatus, KE. Hett............... _. 687,585 


Elevator. See inclined elevator. 
levator safety attachment. H. Baines 
Elevator safety device, C Ww Baldwin. 
FBlevator safety stop, NO. Lindstrom. eee 
Kmbroidering machine. J. A. Groebli... ........ 
Engine. See Gas engine. Gasolene engine. Gas 
3 grsstgne engine. Press controling en- 





Engine, M. E Dorman 
(Continued on page 965) 
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Automatic 
Send for Catalogue B. 


hiketue 
Lathes worst’: 
H A Seneca Falls Mfg. Company, 





LATHER": TOOLS ax dgtaits ; 


and TURRET LATHES, Plan- 
Shapers, and Drill Pre: 
133 W. 2d St., Cineinnatt. oO. 


AN EXPERT’S INCOME 


is within easy reach of anyone who we study “ be- 
tween times” and learn bis busines r 
or trade thoroughly. Thousands of 
young men and women, prepared by 
us and now holding high-salaried 
sitions, cannot endorse too strong- 
y our unequaled course of 


EDUCATION BY MAIL 


in Electrical, Mechanical, Steam, 

Mining and Civil Engineering ; Metab 

lurcy, Art, Architecture, Practical 

Newspaper Work, English Branches, 

Stenography, Machine Design and 

Meecbanical Drawin Low price, 

easy terms. Sent free to those who 

enroll now, a complete drawing out fit 

worth $11.10. Mention subjects you are interested 
in when writing to 


THE UNITED CORRESPONDENCE SCHOOLS 
1M Fifth Ave.. New York, for catalogue No. 33. 


SAVE % 6 Your FUEL 


at J up chimney. 
ube THE ROCHESTER RADIATOR. 


COST $2.00 AND UP. 
Money refunded if not satisfactory. 
— ed booklet on economy in heating 


“ROCHESTER RADIATOR CO., 
Furnace Street, Rochester, N. 


Warehouse, School, Hotel or Pub- 
lie Building where quick inter 
communication between floors and 
rooms is necessary should bave the 
NESS AUTOMATIC SWITCH 
TELEPHONE SYSTEM. 

Two styles of instruments are 
made up; one with battery cal), 
otber with magneto. See cut for 
latter—most desirable for outside 
lines connecting buildings. Send 
for particulars to 


The Holtzer-Cabot Elec Co.. Boston (Brookline), Mass. 


NICKEL 


Electro-Plating 
Apparatus and Matera! 
THE 
pHanson & VanWinkle | 
Co., 
Newark. S.J. 
1% Liberty St. N.Y 
® & 3228. Canal St 
Chicago. 


The Pratt & Whitney Co. 


Foot Power 3" 
SHEPARD LATHE CO. 
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Lamp mantie, electric arc Merscb . i 

Last block fastener, J. E Seott 4 637.292 

Lathe, fluid operated, J. Hartness... 37,461 
| Leatber ironing machine, W. P. Roberts 637 689 

Lens, bifocal, J. L. Borseh - 637 444 

Leveling rod attachment, surveyor’s. W. G 

Classon 
Lifting jack, D. K. Allison 


Have in stock Machines of their own make | 


that bave been used, all in good order, 
whic h they offer at attractive prices. 
(3 Send for particulars. 
HARTFORD, CONN. 
New Yor«K~ Cor. Liberty and Greenwich Sts. Boston 


281 Franklin 8t. BurraLo: Cor. Seneca and Wells Sts. 
CHICAGO @and 4 South C linton St. 


PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 
SELF CHARGING 
MACHINE 


For School, College or 











X Ray work 
c# Circular free. 

E S. RITCHIE & SONS. 

Brookline, Mass. 





It pare to hoist 
wit WITTE 


HON’. it is 
safe, simple, 
strong, and built 
especiatty for 
service far from 


factory. Write 
for cat. 8 A. 
Witte Iron 


Works Ce., 
12207 Walnut 8t., 
Kansas City, Mo 


MONTREAL, Canada-- 
CLEMENT & CLEMENT CO., Ltd.. 


Manufacturers of light and accurate 
machinery. 
Models and cxportmontal work developed. inves. 
tions marketed on royalties or utherwise. 


Protect your C di e 
teetering tu'Cenudas *” ™=ne 




















Spend thousands 
©0 ~ i bills—bat how mach 
‘ave (ce steam ? Want to know 
tt Ghowt it ?—Ask for our book- 
cv be HEINTZ STEAM TRAP. 


"ee AM S. HAINES CO., 
126 Sowth Fourth St., Philadelphia, Pa. 








| Loom, 





Engines, oi! vaporizing device for gas, G. 8. 
Strong eeccce 
Engines. Tecan igniter for “explosive. G s 
Stro a ooee 
matenston table, A. J. Johnson 
Extension table, H. Mahne ae. aye 
Fastener for garments, etc., A Bulle 
Fastening device for Tew 4 At d. T Robin 63 
Faucet, measuring, olz Gs 
Feed water ane LEA boilers. apparatus for 





purifying, C. F. Bainter........ . 637,228 
Feeder for steam boilers, automatic compound, 

c. P. Hall .. 637,290 
Fence machine, wire, J. A. & A. M. Scheyhing 637.291 
Fence picket fastener, wire, R. N. Ma 637 634 
Fence, wire, H. Martin................<6.0056 637.682 
Fender. See Car fender. 

File, card, R. L. Vilas... 

Files by electrolysis. apparatus for recutting, 8 
Vicks 

a cununantanan 


Filter, W. Weir ‘ 

Fire alarm boxes, means for preventing tamper 
ing with, F. Ely 

Fire escape, T D. Connelly 

Fire escape, D. N 

Fire escape, E. 

Fire escape, 5 : 

Fire escape, Ww Needham 

Fire escape, M. Standish. 

Fire extinguisher, automatic, J. Butcher 

Fire extinguishing hand pump, P. H. Holm 

Fire sprinkler, automatic, L. A. Weston 

Flower pot stand, W. C "1c 

Flower stem material, artificial, J. C 

Fluid pressure motor, W. B. Erb oe 

Fluid under pressure means for transmitting w 
8S. Halsey 

Flushing vaive or apparatus, H. T. Bush 

Folding table, C. H. Santord 

Food, machine for preang and softening certain 
articles of, H. P. L. F. Chaussinand é 

Form cylinder, E thet 

Forms and of printing, method of preparing gE 
lett 





Elleser 





i & Grahi. 657 285 
Smoke consuming 


Riedel 
See Blast furnace. 


Funnel, 

Furnace. 
furnace. 

Furnace case ring, Clerkin & Maag 

Furnace grate bar, F. R. Tibbitts 

Furnace grate, rotary, C. Groll 

Galvanic battery, C. B. Schoenmeh! 

Game, T. Bickford 

Game and advertisement case, combination, H 
R. Wade 

Game apparatus, Engei & Hirth. 

Game played with mechanical meee, kRH.& J 
F. Shaw 

Garment clasp, ‘adjustable, E. Flicek.. 

Garment fastener, C. P. Parker 

Garment fastener, Reed & Wheatfield 

Garwent fastening, W heattield & Reed 

Garment, nether, J. A. Scriven 

Gas apparatus, T. G. Turner.... 

Gas burner, J. F. Barker 

Gas engine, G. 8. Strong 

Gas generating apparatus, ac vetylene. l. L. 

Gas generating machine pump, V. A. Re 

Gas generator. acetylene. s. EE 

Gas generator, acetylene, P. Gaston 





Harris 
y 








Gas generator, acetylene, L. Lavery... t 

Gas generator, acetylene, EK. 8. Martindale 637.633 
Gas, making acetyiene, T. G. Turner 637 ,GR2 
Gas meter valve, J. Seymour 637,424 





Gas or gasolene engine, 8. W. Zent . B73N 
Gas or other meters, valve connection for. 

Franklin 637,505 
Gases, apparatus for determining constituents 

of, Steinbart & - ehling : oe 63 
B. Doolittle ° 
Newman 
Steam genera- 


| Gasolene engine, 

Gear, variable tH, Ww. 

Generator. See Gas generator 
tor. 

Glass grinding machine, plate, M. R. W omy. 

Globe, T. H. Costello 

Governor, G. A. Brachhausen 

Governor, traction engine, C. K. Thoe 

Grain and seed distributer, & D. Mead 

Grinding machine for — ances of revolution of 
cone sections, F. Ner & 








Guitar support and shaver. M. G. Miller 
lair pin. K. Holm 
jandie. See Saw handie 


Wrench handle. | 
jansom, D. C. Norcott eheereeesbee 
iarvester, J. Macphail 
larvester, corn, J. KE. Fisher... 
larvester cutting apparatus. G. 
jarvester, seed, R. =. Pence 
fateh cover, cross, H. See 
day loader. 8. Ferguson 
lay loader. G. W Goodrich | 
jeater. See Water heater. 
dinge. reversible lock, A. L. Fuss 
look and eye, W. G. Templeton 
Jorseshoe finishing machine. O. Kriep [ 
Hot air registers, dust arrester for, 1. A. Mertins 6 
Hub. vehicie, 8. B. MeHenry.... p 
Inclined elevator, J. W. Reno 
Iniaid work, manufacturing, A. 
Insulator, electric, J Poche 
Iron and naciein and making same. 

of, K. Schwickerath 
Iron constructions, lock joint for. D. Fries 
4 k. See Lifting jack 
Jar. See Milk jar 
Joint. See Railway rail joint 
sion joint. 

Jointer, P. Soucy... 
Kitchen atensi!, W. Mitchel! ‘ 
Lamp, electric arc, Davy & Thomas Davies 


Mischler 





Dunsky 





compound 


Swing and expan. 





Liming Vats, agitator for, KE. Vockler unos 
Liquid purifier, centrifugal, w wareewartey 





Lithographic press, E. Het 4, 
Lithographic press ‘Gamplon mec hanism. Hett 
Lithographic printing plate, P. G. Conk Fe i 


Lithographic printing press, KE. Hett 637 68 
L, Mbosreppie prentena tubes, apparatus for han- 

diing, ett 637,581 
Lubeotnabte Constr and printing press ‘and 

printing form, Hett 637,582 
Lithographic 2 Ln. and printing. E. Hett.. 637/600 
me transferring and printing, appara- 

tus for, BE. Hett 637,601 
> See Permutation lock. Sash lock. Seal 
Lock. Burden Lovatt 637 497 
Lock, A. 8 687,305 


Locomotive, J. an Thompson 
Logwood extracts, treating, F. E _ 
Baker & Kip 637.695. 
Loom, G. Poole . as € 
Loom stop motion mechanism. G. Poole. .637,412. 637 
loom Warp stop motion, Coldwell & Gildard... 
Loom Warp stop motion mechanism, 8. Sewall.. 
Looms, electrical stop motion for, Coldwell & 
Gitdard 
Lumber drier, Wendling & Crawford 
Lumber drying truck, Wendling & Crawford’ 
Mail bag deliverer and receiver, H A. Orchard. 
Mai! box collection indicator ae B.L 
ees... i 
Manure distributer, T. C. Sargeant 
assage instrument. elec tric, L. Casper. 
Mat holding clip, G. G. Atkins .., 
Match box bolder, B. l: Gilman.;. 4. 
Match safe and burned match receiver 
bined, J. A. Collins 
Measuring attachment, automatic grain. E. Sex- 
on 
Measuring device, cloth, J. H. ‘King 
Meta! nurling machine, C. E. Billings. 
Meter. See W —w 
Metronome, F. A — 
Milk can bolder, condensed. W. Harian. 
Milk jar and top, J. D. Mil a eaets 
Mill. See Paint mill 





Bucher. 





657 675 
697 235 
637 307 
637 308 


687 fol 


eom- 





Milling cutter tooth, H. L. peneid 687 495 
Mincing machine, J.C. Hall. .................00+ 637.734 
Mould for relief Sonamonenséni W. H. Hendy 637 509 


Motion, means for transmitting. B. Loutzky...... 687,515 
Motor. See Electric motor Fluid pressure 
motor. Rotary motor 


Mower lawn, W. Newby. 657.649 


Multiphone, J. A. Irving wise 637,261 
Music box, note dist G. A. Brachhausen.. 637,387 
Music holder. J. Moore. . 687.641 


Music eet claer. T. L. Foust 637,504 


Musical instrument key button, O. W. Snedeker 687 75 
Musica! instrnaments take up spoo! and raceway 

for mechanical, P. Welin . 637.540 
Nail making machine, J. N. Gifford 637,381 
Nuclein and mercury, compounsof K. Schwicke 

rat ; 355 
Nucelin from yeast. extrac tke- 

rath . .. 687,358 
Nut lock J. W. B. Cook, i710 
Nut lock, BE. T Perry 637.483 
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| dealers. Send for 1897 catalogue. 
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js Floors and Tiles. 
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$2.00 A YEAR. 
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A FEW CONTRIBUTORS TO THE PAST FEW ISSUES 
Maj.-Gen. 


5 As Henry Senator W. E. Chandler R. S. Storrs, D.0 
Hon. Wm. §. Marconi John G. Whiitier 
Pres. James B. Angell S. R. Crockett Booker T. Washington 
Henry James Marcella Sembrich Hamlin Garland 


A FEW CONTRIBUTORS FOR THE FUTURE. 

Andrew Lang Sir Edwin Arnold 
Harriot Prescott Spofford Edmund Gosse 

Dr. Chas. H. Parkhurst W. E. Norris 

Josephine Shaw Lowell Gen. Fitzhugh Lee 

John Drew Alice Morse Earle 
Tudor Jenks Theodore L. Cuyier, D.D. 


Josiah Flynt 

Pres. David Starr Jordan 
The Vice-President of Mexico 
Senator Hoar 

Maurice Thompson 

Justin McCarthy 





ac Besides the 
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Dynamos—Motors. 


Multi-Polar lron-Clad Type. 
Slow and Muderate Speeds. 
Modern Machine embodying 
all the best features in Dyna- 
mo and Motor Construction. 
Dynamos, 15 lights to 250 ue. 
Motors. 4H. P. tobi H 

ROTH BROS. & CO.. iatve. 
88-92 W. Jackson Street, 

Chicago, Tll., U.S.A. 











to the office; from a emal! salary to 6 
good one, is but « step if you go the 
right way about it. Oursystem makes 
it easy for you to 


CHANCE YOUR WORK 


without loss of present salary. We guarantee to 
give you an education by mai! in Steam, Elec 
ical, Mechanical or Civil Engineering . Mechan 
ical and Architectuorai Drawing; Bookkeeping 
Shorthand, and English Branches 
97,000 students and graduates. 
Write and state what profession you 
wish to enter. 
The International Correspondence Schools, 
Box 942, Secrapten, Pa. 



















SCIENTIFIC AMERICAN SUPPLEMENT 1123 


formulas. 
For sale by Munn & Co. and al) news. 


Price 10 cents. 

















FARNSWORTH'S 
IMPROVED 


DRAFT APPLIANCE. 


S80 constructed that should the 
teet of the animals pass over the 
chaius, they will be turned out 
naturally,t he rollers striking the 
ssleplaced feet and causine them 
to be lifted. Thus the present 
necessity of stopping ¢ the pa 
and removing t ot the 
anim! is obviated 

G? Patent for sale No. 633.440. 
address 

sWORTH, Grimes, Cal, 
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Elegant in appearance, absolutely noiseless. germ. 
proot and waterproof, and have unequaled wearing 


ELECTRO VAPOR 


20th CENTUR 


qualities. We also manufacture LAUNCH 
CORK PULLEY COVERING, This Ideal Gentleman’s Launch, elegantly finished, 
CORK PIPE COVERING, simple, seaworthy, safe, reliable. Seats % Speed 6 
miles. Guaranteed for one year. Price $000.00 Order 


now, avoid Spring rush. Send 10 cents for bandsome 
K BULLETIN BOARDS, ete. 18-page catalogue of Steam and Sai! Yachts, Launches 


Row Boats, Canoes. RACINE BOA t- 
FACTURING CO., Box D, RACINE, Wis. 


we fey me °@. 4." 
CORK FLOOR & TILE CO., 17 Milk St.. 


The Adlake 
Camera 


With its many superior attractions 
to amateurs is recommended as a 
most acceptable 


Holiday Gift. 


Adlake Repeater, rapid action magazine, $5.50 and $8 00. 

Adlake Regular, with 12 light proof plate holders, $10.00. 

Adlake Special with 12 light proof aluminum plate holders, $12.00. 
Sent express prepaid to any part of U. S 

Send for catalogue, 


THE ADAMS & WESTLAKE CO., 





Boston, Mass 























108 Ontario St., Chicago 











MATCH FACTORY.—DESCRIPTION 
of an English factory. ScIteNTIFIC AMERICAN SUP- 
PLEMENT #113. Price Wcents. For sale by Munn & 
Co. and ali newsdealers. 


















Stylish, convenient, economical. Made of 
fine cloth, finished in 
pure starch, and ex. 
actly resemble fash- 
jonable linen goods. 


Dri i 


,' Wo ry 
( \ MI RA — soiled discard. 
Ten Collars or five 
irs of Cuffs, 25cts. 
ly mail, 30cts. Send 
6 cts. in stamps for sample collar or pair 
of cuffs. Name size and style. 


REVERSIBLE COLLAR co. Boston, Mass. 


ROCHESTER 
OPTICAL COQ. 
tit Mila@eliaaie 





Patented, Invisible Rope for 
Gas and Electric Lights. 


This apphance, which not only is hiebly ornamental, 
but can be manufactured at less cost than the Ropes 
now in use, is for sale or licenses may be secured. Addr 


L. G, 2782. Rudolph Mosse, Leipzig, Germany. 


(' in Mi. BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
¥2™ Send for latest complete Catalogue. New York Branch, 4! Dey Street. 


Wi se) ic - iv ty 





SUBMARINE TELEGRAPH.—A POP.- 
ular article upon cable telegraphing. SCIENTIFIC AM 
ERICAN SUPPLEMENT |i 1a. rice 10 cents. For sale 
by Munn & Co. and all newsdealers. 





















Scientific American. DECEMBER 2, 1899. 
$$ EE T_T 














¢ a H. Parke 


Tarning over | ling 
Typewriting machine, F Fist r 
Typewriting machine, Hess & Stoughton 


(Continued on page $67) 








a7. 749| C@merasand your old camera taken as part payment. 
697 336 | Write for lists and special bargain offers. 





' Lsto st., Philadelphia. Pa, 
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~ Bove. kes fe, 
3 oe Free het ie 
As a Dictionary, as a Cyclopedia, and as an Atlasthe “Century” is universally admitted to THe CENTURY DICTIONARY AND Cy- 
be the greatest ever compiled—and the latest z 2 
>> ai i Ser 
sin ——», What we want you to know, is that it containe a CLOPEDIA AND ATLAS in its newly re- 
612 « y / complete and accurate summary of trade-know- vised and completed 10 volume form 
~ * ledge, etc , that has never before been gathered . : 
in any one work—indeed, much of it will not be can be bought at half price and paid for 
‘ 
found even in the special hand-books of the . . ° 
und even in the special in little monthly installments that 
various arts and sciences - 
It fully takes the place of every other refer figure only 10 cents a day. 
‘ ence work - that's the simplest way of putting it 
Take for instance Engineering and the thou- The Wanamaker Store has secured an entire 
4) sands of terms that come under that head. In edition of this greatest of all reference works, and 
as rhe Century " each one is in its own place- by so doing, made possible the great price reduc- 
one doesn't have to read through a long treatise tion and the easy payment system. 
“4 on the general subject, to find or miss the 
+ single fact that is wanted just then. That's the 72 : 
hangar Write us for particulars of the offer 
way the cld-line reference works were made : . y 
: Instead one turns directly to “ Twin Cylinder,” (mention SCIENTIFIC AMERICAN, please), and we'll 
an for example, and finds a detail drawing with mail ape illustrated specimen pages, sample map, 
innthinnr-eateaie et complete description of parts--and a comprehen description of bindings, and all that, and ~_. 
nches bigh, of polished oak. sive article with cross references that carry the Special pamphlet showing what the “Century " 
‘ reader still more minutely into the parts and Contains for Architects, or for Electricians, Engi- 
/ workings this particular piece of machinery, all without cum! ering of unnecessary detail, neers, etc. Tell us, of course, which of these you’re 
ut ss of tim ind absolutely without fear of misstatement or omission, most interested in, as they are separate pamphlets, 
ny 
| 
a8 | 
i ENTURY DICTIONARY 
17 
- 
“4 C A 
uz! Here are a very few of the A’s that will interest Engineers, etc. Hardly a quarter of the headings under this single initial. Most of them 
are accompanied with authoritative illustrations—all are treated concisely and completely. 
re ’ adjusting -tool aggregate path airing-stage air-thermometer 
“4 " “ ada, adze velocity air-injector air-tight 
. agitator air-jacket air-tight stove 
aiguille air-level air-trap 
: nilw air-b air-lock air-trunk 
air-balloon air-locomotive air-tube 
- ' air-bath air-logged air-valve 
4 ‘ t air-blast air- machine air-vesse) 
5 process * wrating filter air-box air-nanometer aitchpiece 
‘ actior mrator air brake air-meter ajutage 
429 f a moving systen wrial air-brick airohydrogen alabastrine 
1) back car air-brid, Serene tonyipe * positive 
3 single “ telegraphy air-bru airome! alarm 
619 ‘ actione “ railway air-bucket “irpipe “ check-valve 
5 actinis: wroclinoscope air-camel po “ electric 
“r tual wrodynamics alr-carbureter “ low-water 
. energ wrometer air-chamber sir. ion alarm-clock 
. addendu barome trical ir-endwa alr-pum I iu 
. : wrome tric ; . apeuainn’ air- om air and circulat- pa t—-¥ 
+h wrometry air-gage ing pumps alarm-gage 
1 uiding bine wrophone alr-gas air-pump bucket alarm gun 
2 wid wrophore air-gat air-pyrometer alarm-lock 
ules wroplane air-governor air-regu albata 
' . wthrioscope air-grating air-reservoir Albert, Joseph 
4 f wheels to rails after-damp alr-gun air-soller albertype 
rz. { power aba after-gland air Peading air-space albion-metal 
“T . ator rve or line after-hood nir-hoist air-spring albo-carbon 
at alit aging air-holder a’r-stack bas light 
wl * ting-serew aggregate sir-hole air-strake albolite 
: 
‘ 
41s 
4 
il4 
ul 
i a 
oo 
44 
‘l 
] +] A The Staliman Dresser Treat 
i die I ROASTER The Pi pe of the Centur y pare here 
rawers instead of trays. A place 
THE... “MALLINCKRODT” PATENT for everything and everything in 
(PATENTED) = place. The bottom as access- 
h >. ) " 
« SYil| Bake or roast | WICOTINE ABSORBENT AND VENTILATED SMOKING ombnd 4 MTD 
saves tine, labor and PIPE, IS THE ONLY PIPE FIT FOR A o geet ben enh, Sent 6.0. B. 
4 . i ination. 
ee GENTLEMAN TO SMOKE. Sen 2 stamp for illustrated eat 
‘ at you> nearest bard- Bowls of the Best French Brier, exceedincly tn aks Ae STALLMAN, 
~ ware store. If not | neat and graceful in appearance, and cost no more than 61 W. Spring St, Columbus, 0 
' supplied send $1.50 in | an ordinary pipe. There are no filthy stems to clean. : 
mail order to us and by a simple and effective pee = ap om the porson- ‘“ z - 
. ous nicotine juices are thoroughly absorbed before 
Timothy Gingras, reaching the mouth, and a cool, clean and healthy THE WIZARD § TABLET 
a Sole Mfr smoke thereby assured. Money refunded if not satis- These tablets make the only writing 
‘ —— factory. Over 100,000 soid in 18 gious. fluid that cannot be removed with Ste 
- Buffalo, N.Y. Send for Llustrated Circular “ 8. A.” and prices. flows freely, takes copy “Opry, p. pe 
ro - nt (not anilin 
‘ THE HARVEY & WATTS CO., nent (not sniline, send ie. for caren 
CAL CO. P.O. Box 2399-8. Y. 
The Ideal Hunting Shoe 275 Canal Street, N.Y. Station E, Philadelphia c » P.O. N.Y. 
‘ rhe concentrated product of fifty + ai 
yoars f shoemaking skill. ‘Ten inches 
- ‘igh, Bellows tongue, uppers gray 
‘ oolor, soft as a glove, tough as steel, 6 s 
's cannot harden. The best storm- proof 
~ shoe ever placed on sale for Kiondike, 
miners, surveyors, engineers and any 
+. ‘ me ae perfect fout prosecti on 
” ‘Thousand of pairs sold to satish - 
agg Of - = alee plays the Organ better than most people after 
“M.A. SMITH & SON + % H { i i 
ten years instruction and practice. It is called 


Manufacturers, 29 and 31 \. 


ettes ° . 
Universal” 4 Kneading and Mixing Machines 
Over @0in use Over 90 varieties 
tp bbe different industries. 
Patented in all countries. 


WERNER & 


PFLEIDERER 
Saginaw. Mich. Build- 
ers of all kinds of Chemi- 
cal Machinery. aleo at 
Cannstatt. London, Vienna, 

rin, Paris and Moscow 
Hiahest International Awards 


ct New or 2nd Hand—Sold 


AMERAS .xonore 


a Enormous Stock. Must be closed out. All makes new 














The Maestro 


because it is the master player. 

It plays your Organ or any good 
Cabinet Organ, rendering all sorts of 
music, easy and difficult, in brilliant 
Style. Anyone can manage it, and 
with its help anyone can play an 
overture or sonata without reading a 
note. 

Handsomely finished in Black Wal- 
nut or Oak. Piano-polished. 

For the Holiday Trade and during 
a period of Sixty Days, we offer the 
Maestro for 40 dollars cash on receipt 
of order. 

EH” See Alustrated article in Sctentific 
Amertcan of November 11, 1899. 


SF. LUND & CO., 129 Wabash Ave., Chicago. ' Manufactured bythe MAESTRO CO., ELBRIDGE, N., Y., U. S. A. 
































DECEMBER 2, 1899. 
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INCUBATORS trace 


re Tr to pase during three triale 
No y other incubator—bar none, THIS OB 
vou Rg — Back. Built for a 
. sold on illustrated circu- 
sa Jar and price list FREE, Poultry Manual 
and Catalogue No. 134, maaan ave 

phd to —_ Taw = Pa -venig pk 


nanan GY PHERS ASURATOR Fi 2:2... 


A TIGHT GRIP. 
ENr DRILL CHUCK 










entitled, 


ii. 















is simple, strong, and 
aceurate. The jaws | 
are of bardened toot 
teel. Stands se- 
erest tests Is self- 
centering, self-tigbt- 
ening, most durabie 
Holds straight or 
taper shank drills. 
&#” Send for catalogue. 


SKiNwen vnuvk CO., Church St., New Britain, Conn 





L. 8. Mort, 
Sec. and Treas 


Ths dusien Chomital Research Co 


Experimenta! Investigation of Technical Problems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization ef 
Wastes and Unapplied Substances. Reduction of Man 
ufacturing Costs. Testing, Perfecting, Introducing and | 
Disposing of Processes and Products. Manufacturnny 
Formulas. {# Explanatory Circular on Application 
52 BEAVER STREET, NEW YORK. 


OW FOR 1900 | 


Always — < fimes. Get the latest 
and best, The 20th Century Poultry | 
Beek. Not an ordinary catalogue, It con- 
tains about everything that one could wish to 
know about ee A. * also about i 


countries, Book mailed for ‘er. 
CO.. Bex B 105 Quincy UL 


P. B. 4ceren, Fa.D.. v4 Maywats, 














Traction AT -- 


—=«AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENTIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street. - New York, N. Y. 
Manufactory Established 1761. 


NO BETTER INCUBATORS 


and none that hatch « greater percentage 
of good eggs with less attention or at less 
expense. Our catalogue PRINTE! D ws 
LANGUAGES telle a)! aboot it—ilustra- 
tions, descr prions and prices. Sent for Ge. 
DES MOINES INCUBATOR ©€0., 
Box 75. Des Moines, Ia. 
























3 f 0 First Premiums 


ed to the PRAIRIE STATE 
ine UBATOR. One to operate 
ip any climate. Send for catalogue. 
PRAIRIE STATE INCUBATOR (CO. Homer ¢ ity, Pa. 


MAXIMUM POWER-— MINIMUM CcOsT. 
f you use a pump for 
a_i. lard, acids, starch, 
petroleum, brewer's 
mash, tanner’s liquor, 
cottonseed oi! or fluids, 
hot or one. vy) or thin 


TABER RC ROTARY. ‘PUMP 
which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
by Gusemie. All pare are interchangeable. Needs no 
lied workman. Defects guaranteed. Catalogue oe: 
TABER PUMP CO., mt Wells St.. Buffalo. N.Y..U.S A 


























PHNTN SC 


SUNART 


— BOOKS. 


Chemical and Metallarsical Handbook 

for the use of Chemists Metallurgists and 
ineers. “ty J.H. Cremer and G. 

Second edition l6mo, leather. 

Pocketbook form. 337 pages. Cleveland. 1899. $3 00 
Chemistry. Outlines ot smdustrio! Chemist 

A Text ook for Students. rank ° 
rem cloth. 541 pages. ah Tnaattations, 





350 
Chimneys. Chimney Design and Theory. A 
book for Engineers and Architects pe 
ing all data relative to Chimney Designi 
lilustrated with numerous designs and full 
Wim W Chr of many famous chimneys. 
ristie. Sve. cloth, 164 pages. 
300 
emits a Building "Construction. By 
Clarence A. Martin. Quarto, cloth. 33 plates 
with descriptive text. Boston. 1899 


Drawing. A Practical Course in ecantonl 
Drawing. By Wm. Fox and Chas. W. Thomas. 
With numerous illustrations. 12mo, cloth. 
% pages. N. Y., 1899 125 
Electrical Engincering. For Electric Light 
Artisans and Students, embracing those 
branches prescribed in the Syllabus issued by 
the City and Guilds Technical Institute. By 


200 


- Slingo and A. Brooke. With 359 illustra- 

tions. evised and enlarged edition. 780 
pages London and N. Y .. 1899 : 350 

Electric Vtving, Fitti Switches and 

Lamps. A Neal bow’ “for Electric Light 


Engineers, Wiring and Fitting Contractors. 
Consulting Bagiocore, Architects, Builders, 
Wiremen and Students. By W. P. Maycock. 
en aH) = or poten Sano, cist index and 
pages for notes 0, cloth. 

London and N. Y., 1890. pr. ye 
Engine Reom Practice. A Handbook for 
Yours Marine neers; treat of the 
Management of the main and auxil en- 
es posed se ship. By Jobn G. Liversidge. 

0 22 pages. London. 1899. ... 

Fireprest Buildin. « «The Fireproof 


9 pages neta ee gaat 2 50 
MUNN & CO., Publishers 


Office ©! ihe SC/E*TIFIC AMERICAN. 
36° Brosoway, New Yorn 


175 


250 





| Flour, wheat, Bonus-Milner Milling Company 


on 9 
— 
=a 
Se 
ss 
a 
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Typewriting machine, Hess & Tyberg....... 
Typewriting machine type, Jones & yers... 
Undersarment. compnepeen. H. H. Condit.. 
Uterine supporter. H. Ludewig.. 
Vaive, annular Sthe. Miclloreb Lewis. 
Valve gear, L. A. Lang . 
Vaile, water and steam pipe, H. EB. Jennison. . 
Valves, apparatus for retitting disk, C. F. Hall... 
Vaporizing tube, A itson.. 

Vehicie bandie par, J. M. Marty, Jr 

Vehicie. motor, J. W. Ogden... 

Vehicle, motor. J. Pender Soa aairannéd 
Venicie. motor, G. F. Reed .. ip edad 637 65 


258 





8S 


sassaaecinan 
eeegeye 


Vehicie running gear, automobile, G8. Strong... 637.296 
Veils to hats, device for securing, 11. Engel 637 SUS 
Velocipede crank bracket, J. B. Halifax .. CF7,385 
Veiocipede. marine, C. Clark..... 687.47 
Velocipede seat post cluster. J. B_Hahfax 637,386 
Vending apparatus. tier ment, enna © & Lane 687.401 
Ventilator cap, B. H. leton 637 S20 
Voting machine, E Mec Sain aeuedeat -.- B25 
Wagon. dumping, J. O'Connor 637.5% 
Warp beaming machines, automatic tension cov- 

ernor for, Brown & Dick (reissue) 11,791 
Watch, alarm, H. Baethie 637 306 
Water closet flushing vaive, L. B. Smith 687.357 
Water closet for ships, pump, 8. KR. Miles.. 637,390 
Water distributing device, bh. Hett oe 637.565 
Water beater and purifier, (. F. Bainter 637,224 
Water meters. apparatus for removing toreign 

substances from, | Keim 37.266 
Water out ot wells, device for foreing, A. Baca.. 637.0 
Water pipe connection, movable, H. I. Gorter 837. 


Blessinger : 687,701 
637,616. 687,417 
6374 


Water tube boiler. H 
Water tube boiler, P. J. Keene. 
Watering trough, G. W. Ebrman 
Wattmeter tor three-phase alternating currevuts. 
motor, J. A. Mollinger goons 
Weaving apparatus, circular, Hill & Weiss 
Weighing machine, F. H ne hards ‘ 








7) | weight is about 247,000 Ibs. 


American, 





ARSNERORG 


In its Vorlons Attractive Bindings it Makes the 


12 | | household. 





CHOICEST, GIFT FOR CHRISTMAS. 


What better, wiser, or sore acceptable gift could be made than a copy 
of the International? It is a vast storehouse uf valuable information 
arranged in a convenient form for hand, eye, and mind. 

| widely used than any other lexicon in the world. 


It is more 
It shou'd be in every 





We also publish Webster's Collegiate Dictionary with a Valuable 


Z 


IAM CO., 


Pronouncing Glossary of Scottish Words and Phrases, ete. 


Publishers, Sx 





G. & C. MERR 
FOR SAL Two Steam Engines built by The 
| Watts Campbell Co., of Newark, N. 


Each engine consists of 2 horizontal condensing ( ‘orties 
Envines coupled to one shaft, with a vertical air pump 
driven from crank pin. The smaller engine has two 
28 in. cylinders, Min stroke. Belt whee! is 25 ft. dia by 
91 in. face. Gross weight of engine is about 202.000 Ibs. 
The larger engine has two 22 in. cylinders, ® in. stroke. 
Belt whee! is 26 ft. diameter by 114 tn. face. Gross 
These engines are to be 
taken out to make room for others of greater power 
aes can be seen in operation pow, and will probably 
ready for del:vers about February, 1900. Apply to 
Thee: lark Thread Co.. P. 0. Box 14, Newark, N.J 





Well cementing apparatus. A. Baca 
Wheel. See Car wheel Sprocket wheel. 
| Wheel, ¥. J. Mercer 637.470 
| Wheel for automobiles or other vehicles. J.C 
Anderson 637.691 
W hip socket, spring lock, H Pau) 6.405 


Winding machine, thread, F A. Whitmore 
Windmil! brake, Dempster & Kinehart 
Windmill regulator, A. Herisson 
Windmill tower, M. C. Robbins. 
Window or door wind guard, J 
Window. reversible, G. 0 Dean 
Wire reel, barbed, EK. C. Fahrmeier ‘ 
Wood or rattan twisting or shaping device, A. H. 
Ordway 


637 438 
2 





M. Lane 
637.451 








Wrapping machine, L. C. Crowell 
Wrench, 8. Davidson - 
Wreneb, A. L.. Hamilton 
Wrench. D. Linebaugh 
Wrencb handle. A. Piant. 
DESIGNS. 
Bicycles, chain and sprocket wheel guard See. F. 
Douglas ; 31,966 
Boiler side hanger. steam, R. Metcalf 31. 868 


Book or album covers. mounting for, W. H. Isbis- 
ter.. ones eves $ 





Boomerang. J. H. Berry a7 
Box, match, 8. M. Rosin 31851 
Calendar block stand, C. H. Coles 31.858 
Can opener. J. A. Piint.. 31.859 
Carpet for railway car seats, A. K. May St. S80 
Carpet for trolley car seats, A. K. May 31.879 
Chair, G. Loring 1. 
Copy holder standard, L. Hudgin. a 
Golt tee, A. Sewall 





Heater base section, J. A. Kline 

Insulator, ring = P. Copeland 

Lamp body, A Buffinuton ose 
Lathe tou! pier. metal working. C. Jackson.. 31.963 
Mat, J. B. Kelly 31.88) 
Monument, E. O. Townsend . . 31,882 
Napkin ring. 8. M. Rosin.. 7 





Nipple, nursing, C. W. Meinecke 
Pen reservoir, KE. Walden r aaieine oh ack 
Pie printer, F. Stansfield ° Son . 31.858 
Plows, reversibie cutting edge for. W. L. Beall. 
Scale base, J. W. Culmer.. 
Spout, sap, J. F. Warner. 
Stove, F. A. Magee 41, 

Stove, A. Ohnemus . $1,872 to 31.874 
Stovepipe drum, |.. 8. Irgens 31.870 
Textile machmery. hittine roll holder for. Meats 








Asbworth 31.865 
Vehicle frame, motor, W. O Worth... 31 S67 
W bistie, G Couchbois 31,876 
Wire cutter member, A. B. Schofield.. 31,862 

TRADE MARKS. 
Agricultural implements and machinery. certain 
named, G. Bell & Sons . 33.7% 
Boots and shoes, H. E. Davis & C ompany 33.765 
Bread and crackers, Collins Baking Company... 33.782 


Bread, cakes, pies, and crackers, McKmney Bread 


Company . seceres oss ‘ 33.781 | 


Cameras and projectors, kinematograpb. War- 
wick Trading Cumpany and J. Wrench & Son 

Cement, Portiand, F. Sears. ° 

Face cream, KE. E. Gallogty & C ompany 

Fire kindlers, S. Elias : 

Flour, Meyer & Buite. 

Fiour, Oliver- Finme Grocer Company. 


Gloves, M. Wertbeimer...... 

Groceries, certain named, Wardman & Behr. 

Iron and stee! manufactures. certain. Nettlefoids 
Limited. 

Limes and lime flour, certain named, A. G. Mer- 





ris 
Metal. H. Channon Com any pee 
Oil, lubricating and machine, Kates & Bok. 
Ointment, C, 5. Hillabrandt. 

Ovens, portable. H. Adier Company.. 
Paint, house, Hanna Paint Manufacturing Com- 





y 
Poifehes for stoves and other articles of metal. 
Leutscbner Brothers... . d 
Powders for perspiring skin. Chemische wuoete 
Dahme. Dr. Forester & Sauermann.. . 
Pumps, water, Trahern Pump Company. 
Remedies for certain named diseases. L 
intosh 
Remedy for certain named diseases, 1. Sheldon 
Remedy for nervous diseases and general debility 
food, J. KRobertson.... ‘ 
Salmon, Warren Packing C ey 
Schnapps. aro.natic Schiedam, 
Soap, et: Lever Brot -* 
Soap, toilet, Lever Brothers.. 
Stogies and cigars, C. F. Frazee. . 
Syringes and needles for same, and thermometers 
hypodermic, aspirating, and antitoxine, Bec. 


33 
A. Mack- 


- Wolfe... 





ton, Dickinson & Company 33,766 
Tobacco. certain named manufactured. G. H. Me- 

Cann & Compan itansemas . 83.786 
Umbrellas. umbrella coverings of cotton cloth 

with a silk finish, and umbrella npeanneaal J. 

Bister.. 33,761 
Underwear certain named, Otis Com any 33.74 


Washing compounds and soap powder, 5 Pyie & * pr 
odicee .779 


Sons. 
Water, spring, Quabaug Spring Water Company 33 784 


LABELS. 
“ Flanagan’s Baltimore Rye.” for whisky, Marie 
Antoinette Importation Company. , , 7.208 
* Hood River Fruit,” for canned fruit, Davidson 
Fruit Company...... . 7.205 
‘Marie Antoinette Clab Rye, * for whisky, Marie 
Antoinetie Importation Company 7,210 


* Marie Antoinette Private Stock Rye,” for whis- 
ky, Marie Antoinette Importation Company 7,208 
“ Miteheil’s Anti-Rust Ink,” for ink. J. T. Mitchel) 7,206 
* Narragansett Pure Rye Whisky,” for whisky, T. 
F. Donahue Company fa a 7,207 


PRINTS. 


“ Presenting Testimonials.” for puncture proof 
tires, Milwaukee wwe Penctere Proof Tire 
Company. 183 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1865, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 
Broadway, New York. Special rates will be oven where 

a large number of copies are desired at one 


Canadian patents may now be obtained hE ip- 





ventors for an Cy ee inventions named in fore 
ng list. prov! are simple, at a cost of » 
f complicated Oy oon wilt be a sg ‘or full 
instructions address Munn & Uo., 361 way, 
York. Oth patents may aiso be obtained. 


623 
637,502 | 


2 | FOR Sale.— 


tubular | 


| FOR SALE—One ® horse power horizontal, 
and one 


heaters, etc., 


boiler with pumps, inspirator, 
Armington & Simms 53) borse power engine, all in first | 
| class condition. Addr., H.} . Box 773, New York 
| - an * 
50 YEARS’ 
EXPERIENCE 







Trave Marxs 
DESIGNS 
CopvricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
| invention is probably patentable. Communica- 
| tions strictiy confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken threagh Munn & Co. receive 
special notice, without charge, m the 


Scientific American. 


A handsomely illustrated weekly Largest cir- 
culation of any scientific journal. Terms, $5 a 
year: four months, $1. Sold by all newsdealers. 


MUNN g Co.36: Broadway, New York 


Branch Office, 625 F St.. Washington, D.C 


An old establisbed manofacturing busi 


© | ness particularly scopes for one of mechanical! leaning. 
“H | Address “ Brass,” 60 


GERE GASOLINE ENGINES 


CST BOAT ENGINES MADE 
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vlutely sure; we 

furnish the work and teach you free, you work in 

the locality where you live. Send us your address and we will 

a the business fully; remember we guarantee a nye ea 
fit of $5 for every day's work absolutely sure, write at or 


BOVAL MANUFACTURING CO.. Box (4. DETROIT Nich. 


PALMER 
and Marine Gasoline En 


| Send us youraddress 

and wewillshow you 

Ww 3 a Day ure how to make 63 aday 
abs 


jfazon Engines, Pump- 
ing Engines. 
Send for catalog 


“PALMER BROS., MIANUS, CONN. 


POULTRY PA PER, illustrated, 20 pages, 
2 cents per year, 4 months’ 
trial, 10 cents. Sample Free. 64-page practical 
poultry book free to vearly subscribers. Book 
alone, 10 cts. Catalogue of poultry books tree. 


POULTRY ADVOCATE, Syracuse, N. Y. 


Acetylene Burners. 


A new burner for STEREOPTICONS. 
Highest C. P. possible. 


State Line Talc Co., Chattanooga, Tenn. 


iustretions. FREE; Be goves Be. Ma- 
and Instructions 


sic 
LYON & HEALY, 
Adame &t.. OHICAGO. 


WILL POWER «~~ 


and Personal Magnetism insure absolute success in 
business and private affairs. The latent force of this 
wonderfu) power pomwee exists in every buman being 

few understand how to direct it. The way revealed. 
Send 3c. for our “ Key to Power " or 2c. anc 
of three ameter, hysicians or Lawyers. 
Inst., S.A . Masonic fn scomnsion Chicago, IL. 
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National 


PROPOSALS. 


COMMISSION New East River Bringer, 
City of New York 


NOTICE TO CONTRACTORS. 
November 9. 1898, 
Proposals will be received by the Commissioners of 
the New Kast River Bridge, at tbeir office, at No. 49 
Chambers Street, in the Borough of Macbattan. in the 





Stationary | 


ines and Launches, Motor 


| City of New York, at two «clock in the afternoon of the 
7TH DAY OF DECEMBER, 189, endorsed “ Propos- 
| al for Construction of Steel Cables, Suspenders, etc., of 

| the New East River Bridge.” for furnishing the ma- 
| terials for and constructing the steel cables. suapendera, 
| cable bands, coverings, sbeaves and their appurtenances 
of the New East River Bridge. in accordance witb the 

»roposed form of contract and the drawings and speci- 

cations therefor. All bids shall be enclosed in sealed 
envelopes. addressed to Lewis Nixon, President of the 

Board of Commissioners of the New Kast River Bridge, 
and presented to him on that day and at that bour at 

said office, and such bids will be opened in public meet- 

ing by the said Commissioners on that day at two o'clock 
in the afternoon. 
| Copies of the specifications and the general drawings 
| for the work, with the proposed forms for the bid, boad 
and contract, may be seep and furtber information will 
be given at the office of the Chief Bngineer, No. 84 
Broadway. Borough of Brooklyn, City of New York. on 
and after the 13th day of November, 1896 

The Commissicners require that all bidders shal! care 
fully examine the specifications, drawings and proposed 
form ot contract, in order that po question as to tbeir 
meaning may arise hereafter. It must be distinctly 
understood that no changes in the quality of the 
terials or of the workmanship will be allowed, and t! 
the specifications will be adbered to strictly. 

The contract is to be completely performed within ten 
months after the cable sada} es are set ip place upon the 
steel! towers of the bridge. 

Proposals will be made upon a form provided there- 
for, and only those proposals will be considered which 
are comp'ete, in proper form, comply with the require- 
ments herein stated, and are offered by parties of known 
reputation, experience and responsibility. 

tach bidder will be required fo deposit, with his pro- 
posal in the office of the Commissioners, a certified 
check for #12.00), payable to the order of Julian D. Fair- 
child, as Treasurer of the New East River Bridge Com- 
missioners, as security for the execution by bim of the 
contract and the giving of the required bond, if bis bid 
is accepted. within (wo weeks after notice of the accept - 
ance of his bid. 
| ‘Tbe Contractor will be required to give a bond in the 
pena! sum of $400,000, in the form annexed to the pro- 
posed form of contract, with an approved surety com- 
pany doing business in the City of New York, condi- 
ioned for the prompt and faithful performance of the 
contract and its covenants and the work thereunder. 

As by far the greater part of this work can he execut- 
ed only by bridge establishments of the first class, bids 
will be received only from such parties as bave the 
requisite plant and facilities which nave been tn suc- 
cessful operation on work of simiiar character for at 
least one year. The bidders must be, in the opinion of 
the Commissioners, ful!y qualified both ry experience 
and in appliances t« execute work of this character and 
importance according to the highest standard of such 
work at the present time. 

The Commissioners reserve the right to 





reject any 


~ | and all of the proposals offered, and to accept any pro- 


posal offered 
LEWIS NIXON 
Secretary 
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OC Billing Machine. 
An Ever Ready, Effective Time 
and Labor Saving Device 
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The Smith Premier Typewriter Co. 
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w ell, That's Fine ? 
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Buy Telephones 


THAT ARE GOOD--NOT “ CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our — 
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| WESTERN TELEPHONE CONSTRUCTION co 
250-254 South Clintan St., Chicago 
| Largest Manufacturers of Telephones 
rw in the United States. 
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else like it. Under its soothing influence 
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WILLIAMS’ SHAVING SOAPS are used 
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over the world. 
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uable and interesting paper in which the subject is oY 
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Automobiles —»- 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions Of various types of borseless vebicles, 
This issue also contains an article on tbe mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile trieyele. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles. motors, boilers. etc. The series 
make a very valuable treatise on the subject. The 
numbers are 752, 979, 993, 1053, 1054. 1055, 1066, 1057, 
1058, 1059, 1075. 1078, 1080. 1082, 1083, 1099, 1900, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No 
1229 contains a highiy interesting article giving 
full data as to operating costs of borse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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